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BIGGER THINGS are being 


done at 


EXCELCO 





e e e like these huge solid 
rocket motor components for 


GRAND CENTRAL ROCKET CO. 
. under sponsorship of the 

Air Force Flight Test Center, 

Edwards AFB, California. 
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Polaris AIX e Polaris A2-MOD 1-2-3 e Nike Hercules e Nike Zeus 
e Minuteman e Pershing e N.A.S.A. Programs e Scout e Little Joe 
and now — Big Solid Boosters. 


EXCELCO is a small but skilled organization, equipped to handle devel- 
opment and prototype requirements...large or small...for static and 
flight tests — in the shortest possible time. 
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Vibration exciters, precision centrifuges— 
these are among Arma environmental test 
facilities used to subject weapons systems to 
performances far beyond actual operation 
—to assure reliability, accuracy and long 


service life. 





predictable by test...proved by performance 


In the receiving areas, in the materials test labora- 
tory, on the production lines, in assembly and at the 
final test station ... wherever you look in the Arma 
plant you'll see quality control and inspection equip- 
ment in use. Here rests the responsibility for main- 
taining the reliability of Arma systems. 

And, Arma systems are famous for reliability: All- 
inertial guidance for the Atlas ICBM, a proved system 
of intercontinental range accuracy... the defense 


system for the B-52...shipboard fire control and 
navigation systems...anti-submarine warfare 
systems. 

Arma’s chief contribution to our national defense 
effort is the ability to deliver reliable systems—on 
schedule and within the budget. All research and 
development, engineering and production are based 
on that philosophy. Arma, a division of American 
Bosch Arma Corporation, Garden City, New York. 


8268 


“Visit us at booth 4126-4128—WESCON SHOW” 


AMERICAN BOSCH ARMA CORPORATION 
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Now Min-K 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


Min-K, the unique insulating material devel 
and produced by Johns-Manville, now hi: 


t 


quality flexibility! Min-K is a new concep 
missile insulation. The higher it fl he 
insulate Min-K’s thermal condu 

itmospherl« pressure decrease It 


formance has been prove 
tional U. S. missiles 


New Flexible Min-K offers many speci 


tages. For example, I 
prototype costs. You n test perforn 
the expe ‘ ] ling. 7 fl é 
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Technicians put finishing touches on 
NASA's S-3 satellite, scheduled for launch 
this week carrying experiments to investigate 


energetic space particles. See p. 16 
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—letters 
Good Fights and Works 


To the Editor: 
Your editorials are always good—no 
doubt because I think the way you do. 
The one in your July 24 issue entitled 
‘Shuffleboard on the Moon” is outstanding 
Keep up the good fight—you have thou 
sands of people behind you. 
E. S. Thompson 
Defense Field Operations Dept 
General Electric Co. 
Los Angeles 


To the Editor: 

Congratulations on your July 31 edi- 
torial (“The Great Tushino Stampede”), 
with which I wholeheartedly concur. 

Articles such as yours may help to 
provide that needed ray of guidance out 


| of the muddled, chaotic, “reactance” type 


of thinking which now appears to be ex- 

tant in our executive, legislative, and mili 

tary leadership. 

Keep up the good work. 

Jesse M. Townsley, Jr 
Sales Engineer 
Aircraft and Missiles 
Corning Glass Works 
Corning, N. Y. 


. . . 
Training A-wasting 
To the Editor: 

As a regular reader of MISSILES AND 
Rockets, I wish to thank you for the clear 
way in which the articles about the many 
subjects that comprise the fascinating 
guided missiles are written. There is but 
one question—is it possible to include 
more about the many smaller guided 
weapons? I think that the many patents on 
missiles granted nowadays might give you 
a constant supply of interesting news 

Personally, I am also interested in the 
advertisements. Because I feel that there 
isn’t too much outlook in my present job 
I've written to some of the big missile 
firms in the U.S. Their replies, however, 
were all the same, referring to the difficult 
security measures that didn’t allow them 
to employ a non-citizen. 

Especially after finishing a $4000 
course on guided weapons in England last 
year, I regret to waste this knowledge: 
and because of the big investments in the 
missile industry in the U.S. I thought it 
wiser to try to get a job in your country 

As you can see in the enclosed per 


| sonal notes, I have more than six years’ 
experience in the ballistics of guns, and 


have specialized in the propulsion and con 
trol of guided missiles. Also, I can speak 
the following languages: Dutch, English, 
German, French and Malayan. Further 
more, I’ve some important people who 
can vouch for my capabilities and char- 
acter. 

(A Dutch reader) 

Breda, the Netherlands 


M/R will be happy to supply this 
gentleman's name, address and resumé to 
any firm or individual who may be in- 
terested.—Ed. 
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Opportunities for 


circuit 
designers 


if 
contribute, please airmail your resume t 
Mr. Robert A. Martin, Supervisor, Sci 


y /O Vallror 


We promise you a reply within one week. 
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RCRAF 


t M PANY 
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for fast, sure inspection of 
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RELIABLE 





AEROJET“GENERAL NUCLEONICS 
San Ran 


GIGI was developed by Aerojet-General Nucle- 
onics to speed Polaris inspection and increase 
reliability. It slashed in half the time required for 
solid grain inspection. 


CORPO RATION 


GENERAL 
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Engineers, scientists—investigate outstanding opportunit 








The Countdown 





WASHINGTON 
Like Work, Maybe 


Congress apparently is letting Vostok 1/ pass without 
another investigation into how the U.S. space program 
can be speeded up. Everyone seems to know the answer 
by now—work. And, besides, Congress wants to go home 


Missilemanship on the Potomac 


The Army and Air Force may yet come to some 
backyard fisticuffs over the forthcoming tests of Nike- 
Zeus against Atlas I1CBM’s. Certain elements in the Air 
Force are reported to be emphasizing that the A/las’s 
have been modified for the tests. The Army is com- 
plaining that the erroneous implication is the A/lases will 
be sitting ducks. Meantime, the first three-stage firing of 
a Nike-Zeus from Point Mugu, Calif., apparently has 
slipped into September 


Ethan Allen May Launch A2’s in Fall 


The nuclear-powered submarine Ethan Allen—first of 
the new 608 Class of Polaris subs—probably will test- 
launch 1500-mile A2 Polarises this fall. The Ethan Allen, 
which was commissioned last week, is scheduled to be 
deployed early next year. She is expected to carry 1200- 
mile-range Al Polarises on her first war patrol and pick 
up operational A2’s later in the year 


New NASA ComSat 


NASA will announce shortly a new plan for building 
its own active communications satellite to “advance” 
technology in the field. This will be in addition to the 
Relay active ComSat being built for NASA by RCA and 
the four R&D satellites that NASA will launch for AT&T 


Big Booster Committee Working 


A report is expected in about two months from a joint 
NASA-DOD committee studying present and future 
rocket booster needs. The committee will make a de- 
cision on the configurations for the Saturn C-3 and the 
liquid and solid Novas. It also will develop hard recom- 
mendations on the size of future boosters, solid vs. liquid 
propellants, and the place of nuclear/electrical engines 
in the space vehicle picture 


INDUSTRY 
Revolution Brewing with APT 


More missile/space industry companies are awaken- 
ing to the potentialities of automatically programed 
machine tools (APT). The Air Force and Aerospace 
Industries Association, sponsors of the project, claim 
APT could revolutionize the industry. The computer-fed 
system is designed for automated, extremely accurate 
small-lot production of highly complex parts at low cost 
and great savings in time 


Apollo Wind Tunnel 


COUNTDOWN hears research into Apollo lunar space 
craft re-entry problems will be the main task for the $11 
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million wind tunnel which has just started operation at 
NASA’s Ames Research Laboratory field, Moffett, Calif. 
The tunnel will operate at speeds of Mach 7:5, 10 and 15 


Basic Research Cost Jumps 


Air Force figures show an 18% increase in basic re- 
search costs in the past year—mostly because universities 
have upped their prices. New price list items: A fully 
supported technical paper—$119,000; a math paper 
$7600 


Research Intelligence 


Avco is building three nose cones for NASA re-entry 
payloads—one to be flown aboard a Scout . . . Martin is 
winding up a NASA study which covers the problems of 
a lunar landing and immediate return for three astronauts; 
a 30-day stay for three men and also a permanent base 
for 10 to 12 men The Space Science Board is urging 
NASA to train scientists as astronauts for moon flights 

Air Force is increasing its chemistry research pro- 
gram by 50% this vear 


Navy-Air Force Swap 


Ihe Air Force is taking over military representation 
at The Martin Co. from the Navy, and the Navy is re 
placing the Air Force at Sikorsky Aircraft 


Recruiting Pickup 
Several major recruiting campaigns for engineers and 
scientists are under way in anticipation of a major beef-up 
in spaceflight programs. One of the biggest: 500 for 
Hughes Culver City aerospace labs 


INTERNATIONAL 


Soviets Tracking Samos 


Russian scientists at an international symposium in 
Pasadena, Calif., disclosed that the Soviets have used 
400 visual trackers over the world to develop about 
62,000 orbital plots—including 23,000 plots of U.S. satel 
lites since Oct. 4, 1957. Among the plots were the tra 
jectories of Samos and Midas vehicles 


Vulcan-Skybolt Modifications 


Adapting Skybolt to British Vulcan bombers report- 
edly will include the addition of two underwing pylons 
nd the installation of a pre-launch computer in the plane 


Overseas Pipeline 


The German Rocket Society is launching a 10-ft 
132.5-Ib., two-stage meteorological rocket to a 50-mile 


height next month at Cuxhaven Sweden has just 
placed orders for SARAH (search, rescue and homing) 
equipment from Ultra Electric Ltd. of Britain First 


model of the 100-ft.. Blue Streak-based European satel- 
lite launcher will be displayed at Farnborough next month 

West Germany's Army is establishing a permanent 
liaison office at the U.S. Army Ordnance Guided Missile 
School, Huntsville, Al; 





It takes all kinds... 


Length 
Angle Measurement 





2 





OPTICAL INSTRUMENTS 
K&E makes them 





ELECTRONIC INSTRUMENTS 
K&E makes them 








10 


OPTICAL AND ELECTRONIC 


INSTRUMENTS COMBINED 
K&E makes them 





A NEW APPROACH 
ENTIRELY 


We bring to every project over 75 years’ 
experience in serving the needs of indus 
try, science and the government. if the 
products needed must be new, 


K&E can make them too. 


When your projects require instruments 
for highly accurate measurement of 
lengths or angles — especially on large 
equipment over sizeable distances — we 
can produce — precisely — the products 
you need. For more information, write: 


— 


SaOnw 


KEUFFEL & ESSER CO. 
Hoboken, N.J. 


4037 
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DOD Ad Rule Set 


House-Senate conferees agreed to 
a $46.6 billion FY °62 defense bill 
last week— including a greatly modi- 
fied rider on defense advertising. The 
conferees accepted DOD-suggested 
exemptions that would permit three 
types of advertising to be charged to 
the government as allowable contract 
cost. 

They are: recruitment of person- 
nel required for performance of the 
contract, procurement of required 
scarce items, and disposal of scrap or 
surplus material acquired in _per- 
formance of the contract. 

Senate-added provisions for con- 
tractors to charge off the cost of 
advertising for subcontractors and 
participating in exhibits at the in- 
vitation of the government were 
dropped. The House version would 
have disallowed all advertising costs. 


Shots of The Week 


An Air Force Atlas F went 5000 
miles down the Atlantic Missile 
Range Aug. 8 in the advanced mod- 


| el’s first test firing. Designed to carry 


a nuclear warhead 6300 miles in 30 


minutes, the “quick firing”, 82.5-ft. 


missile was checked out for instru- 
mentation and guidance. 

A Jupiter IRBM was fired 1500 
miles Aug. 5 by NATO troops, using 
tactical GSE. The Cape Canaveral 
shot was the missile’s third checkout 
and firing with operational ground 
equipment. 

Russia’s Maj. Gherman Titov 
orbited earth for over 24 hours Aug. 
6 in Vostok II, the USSR’s second 
manned orbital vehicle. His jaunt 
took him over every continent at least 
once. (See p. 15). 


NASA Budget Cuts 


NASA officials are trying to de- 
termine the effect of Congressional 


| budget cuts of $112 million which 


reduced its fiscal 1962 appropriations 
to $1,671,750,000. 

The cut included $19.9 million in 
salaries and expenses, $75.5 million 
in R & D, and $17 million in con- 
struction funds. 


Officials said that while the fund 
reduction will hurt, no major program 
will be dropped because of it. 

The officials pointed out that the 
Space Agency can—if it wishes 
ask Congress for additional supple- 
mental appropriations next January. 

No decision on that point is ex- 
pected to be made for quite some 
time 


Titan Door Falls 


Five workmen were killed and 
eight injured when a massive 58-ton 
Titan silo door banged shut without 
warning. 

A spokesman at the Buckley 
Field, Colo. Titan complex said the 
door fell either because of hydraulic 
failure or failure of a retaining wall. 
Witnesses said .some of the injured 
jumped into safety nets placed at 
intervals in the 165-ft. silo 


Saturn Bypasses Dam 


The Saturn booster is being towed 
down-river towards its Cape Canav- 
eral launch-site again after portage 
of an impassable Tennessee River 
lock. 

The large booster was transported 
from Huntsville to above the broken 
lock at Wheeler Dam, Ala., aboard 
the original Saturn barge, Palaemon. 
It was then trucked one mile around 
the lock and loaded aboard a second 
barge, the Compromise, a former 
Navy dry-cargo vessel, for the rest 
of the trip. A dummy load was port- 
aged to verify loading and unloading 
procedures prior to transferring the 
live payload. 

The S-/ booster, S-/} 
ond stage and payload are all sched- 
uled to be at the Cape in two weeks. 
First test firings of the live first stage 
are planned for the last quarter of 
this year 


Inert sec 


SNAP Safety Tests 


The first of five joint AEC-AFSC 
tests was held July 31 to verify the 
safety of nuclear devices in space. A 
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100-lb. package of telemetry equip- 
ment and flare material was put 
aboard a Cape Canaveral-launched 
Atlas, which soared to a 500-mile al- 
titude 

The flights are being run to verify 
analytical and laboratory evidence 
that SNAP devices will burn up 
harmlessly when they re-enter the 
earth’s atmosphere. 

One objective of the July 31 flight 
was to determine the capability of 
Special Weapons Center telemetry 
equipment which provided re-entry 
heating data. 


More Pure Oxygen Trials 


The Air Force is holding the third 
in a series of tests of man’s reactions 
to living on pure oxygen at 35,000-ft. 
altitude. 

Iwo AF officers were sealed in a 
space-cabin simulator August 7 for 
a scheduled 17-day test at the School 
of Aviation Medicine, Brooks AFB, 
Tex. Their diet is dehydrated food 
and recycled body water 

A school spokesman said use of 
one gas in a closed space environment 
would lighten the payload—with a 
greater simulated altitude “there is 
less pressure across the cabin walls, 
and less chance of leakage. Again, 
lighter walls means a saving in pay- 
load weight and of fuel needed for 
launching, orbital maneuvering, re- 
entry and a soft landing.” 


NASA to Share Tiros Photos 


NASA began a special nine-week 
international weather observation pe- 
riod last week. 

rhe program is planned to permit 
world-wide meteorological observa- 
tion synchronized with passes of the 
Tiros 111 meteorological satellite. 

An attempt will be made to ob- 
tain cloud-cover photographs over 
all geographic areas within the 48- 
degree orbital path of the satellite 
Special consideration will be given to 
the observation of any unusual weath 
er activity such as tropical storms, 
hurricanes and typhoons 

Tiros Ill was launched on July 
12, and has transmitted over 6000 
photographs 

During the nine-week period, the 
Weather Bureau will transmit the re- 
sults of their analysis of the Tiros 
photographs over an_ international 
weather communications network 
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SPECIAL PURPOSE 
PRECISION BEARINGS 
FROM KEARFOTT 


Highest quality, special purpose precision bearings are now 
available from Kearfott Division, General Precision, Inc. for 
military and industrial applications requiring utmost reliability, 
accuracy and stable performance. Over 10 years of research, 


testing and development have gone into the production of these 
outstandingly reliable, precision bearings. 


Designed to meet the most exacting systems standards, these 
special purpose precision bearings have more than passed the 
test of time, delivering long life performance for Kearfott gyros, 
instruments and other critical airborne equipment. Engineering 
and technical excellence derived from long experience enables 
Kearfott to ensure delivery of bearings that provide unsurpassed 
qualities of roundness, concentricity, curvatures, finish, dimen- 
sions and functional tolerance 


Special purpose, high precision bearings from 0.3125 to 4.5 
inches O.D. are now ready for production delivery in a wide 
range of application types including— 


@ SEPARABLE TYPE BEARINGS for gyro spin axes 
@ STABLE PLATFORM GIMBALS 
@ GYRO PRECESSION AXES 


@ OTHER SPECIALIZED, HIGH PRECISION 
bearing applications 


KEARFOTT DIVISION 


GENERAL PRECISION. INC. 
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We like engineers who are never satisfied 


Quality at Scintilla is more than a word—it's 
a positive attitude. We believe our electrical 
connector quality reflects our personal and 
business integrity. That’s why engineers at 
Scintilla have the right—the obligation, 
actually—to say ‘‘no’’ to the smallest deviation in qual- 
ity. We conduct continuous engineering research and 
development—seeking better designs and methods. We 
maintain one of the highest ratios of inspectors-to-pro- 
duction-workers in the j . This close control over 








our electrical connector quality has done much to put us 
in a top position in an important market—and to make 
Bendix the brand most often selected for the most 
demanding jobs. We are confident our electrical con 
nector customers will tell you that no company in the 
industry produces higher quality than does Scintilla. This 
acceptance, and our resulting volume, enables us to offer 
reliable product performance at prices that meet—or 
beat—any others. There's a lot more to be said on this 
subject of quality with economy. Give us a call! 





Scintilla Division 


SIDNEY, NEW YORK 





Canadian Affiliate: Aviation Electric, itd., 200 Laurentien Bivd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N.Y 
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Vostok Il supplies . . . 





Push to Speed Up Dyna-Soar 


But Administration is still unconvinced of requirement 











MAP SHOWS ONE of the 17% orbits made by Vostok I 


by James Baar 


THE SENSATIONAL orbiting of 
Russia’s Vostok II spacecraft is giving 
a hard forward push to Air Force argu 
ments for a major acceleration of the 
Dyna-Soar program 

However, the Administration—and 
particularly the Defense Department's 
top civilian command—has yet to be 
convinced of the growing Soviet mili- 
tary space threat against which the Air 
Force has repeatedly warned. 

The official Defense Department 
position on the flight of Vostok I was 
that it involved the scientific exploration 
of space. All requests for comment 
were referred to NASA. 

This position was in accord with 
the official Moscow line that the Vostok 
I] launching was merely the latest 
Soviet step in the peaceful conquest of 
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space—and with the Administration 
policy that the all-out program to de- 
velop manned spacecraft is the mission 
of NASA 


e No further speed-up—NASA otf- 
licials said the Mercury man-in-space 
program and the recently accelerated 
Apollo man-to-the-moon program are 
now moving as rapidly as possible. They 
said they had no plans for a further 
acceleration. 

A reorganization of NASA to han- 
dle the huge Apollo program is ex- 
pected shortly. Congress this last week 
gave final approval to the $1.7-billion 
NASA budget—nearly one third of it 
for Apollo—and sent the big money bill 
to the White House. 

The next attempt to launch an Azflas 
capsule into orbit for the first time is 
still scheduled for next month. If the 


launching succeeds, it is barely possible 
NASA may drop the next step: the 
launching of a monkey-carrying Mer- 
cury capsule into orbit. That could 
make possible the launching of a 
manned capsule before the end of the 
year 

In general, despite some congres- 
sional grumbling, NASA and the Ad- 
ministration appeared to shrug off the 
flight of the Vostok I] and move on 
with getting Apollo under way. 

e New alarm—However, as_ the 
Vostok Il made peaceful passes over 
all of the continents of the world, a 
number of military and civilian space 
experts privately expressed new alarm 
at Russia’s progress in the development 
of military spacecraft. 

They noted pointedly that NASA's 
planned Apollo spacecraft will lack the 
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MAJ. G. S. TITOV shown entering Vostok simulator during training for Aug. 6 flight. 


capabilities for military operations in 
near space, and that the far less em- 
phasized Dyna-Soar program and pro- 
posed follow-on projects constituted the 
nation’s only miltiary spacecraft under 
development. 

Until fairly recently, the Dyna-Soar 
program has plodded forward with only 
rather limited funding. Administration 
support was generally reluctant at best. 

The Kennedy Administration added 
$30 million to the Eisenhower Admin- 
istration’s request for $70 million for 
the program in the FY ‘62 budget. 
Previously a total of about $100 million 
had been appropriated through FY ’61. 

The Air Force Systems Command 
has completed within the last few weeks 
a lengthy study of proposals aimed at 
accelerating Dyna-Soar two to three 
years. The study is now “under re- 
view” at the Pentagon. 

@ Congress sold—The proposals, 
generally referred to as Project Stream- 
line, prompted the House to add $85.8 
million to the defense appropriations 
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bill for FY °62. The money—approved 
by both houses of Congress—is in addi- 
tion to the $100 million requested by 
the Administration. 

Project Streamline promises to re- 
sult in the launching of the first orbital 
Dyna-Soar spacecraft about 1964, 
rather than 1966 or possibly 1967 

The acceleration is based on the 
making of two major program deci- 
sions: One is to use Saturn as a booster 
The second is to use available, less- 
advanced subsystems. 

Industry advocates of Project 
Streamline told the House Subcommit- 
tee that the plan had the added benefit 
of shaving the total cost of the program 
by $300 million. Last year the Air 
Force estimated that the program would 
cost about $838 million through FY 
66. 

@ Pentagon cold—The Administra- 
tion’s initial reaction to Project Stream- 
line and the House increase has been 
somewhat frigid. 

Deputy Defense Secretary Roswell 


Gilpatric bluntly told the Senate De 
fense Appropriations Subcommittee last 
month that “we just don’t think we need 
this much” money. Defense Secretary 
Robert McNamara offered only to study 
the matter. 

Ihe Air Force prepared its pr 
posals for McNamara to study 

Ihe overall significance of these 
proposals is not the $85-million increase 
but the fact that they could give the 
United States a major manned military 
spacecraft R&D program for the first 
time. 

The flight of the Vostok 11 empha 
sized anew to many military strategists 
that such a program would be pushed 
forward barely in time—if it is not 
already too late. 

They have contended that the So 
viets are driving for the military contro! 
of space from the Earth to the moon 

The Vostok I and Vostok II are seen 
not as king-size Mercury capsules but 
as prototypes of a possibly-winged mili 
tary spacecraft that could later be 
armed with space-to-space, space-to-air, 
space-to-surface and anti-missile mis 
siles 

@ Kamikazes?—The evidence that 
the Vostoks are the forerunners ot 
operational military spacecraft mounted 
with the release of details about the 
flight of the Vostok I. 

The Vostok Il was reported to have 
landed in the same plowed area near 
the Volga that the Vostok 1 came down 
in last April. Maj. Gherman S. Titov, 
the Vostok Il’s 26-year-old Red Ai 
Force pilot, indicated strongly that he 
was able to fly his spacecraft much as 
pilots will be able to fly the winged 
Dyna-Soar. 

“My spaceship was a very smart 
machine and it was very easy to guide 
litov told a press conference 

The next day in Moscow he said the 
Vostok Il could be guided by manual! 
controls to any spot on the globe 

[his is precisely the kind of man 
euverability that the Air Force has in 
sisted must be built into a spacecraft 
to make it militarily useful in near 
space. However, because of the weight 
penalties that must be paid to provide 
such maneuverability, Mercury does 
not have it at all and Apollo will have 
it only to a relatively small degree 

Soviet Premier Nikita Khrushchey 
in his usual subtle manner, told a 
Moscow crowd with considerable ac 
curacy where the United States and 
Russia stood in the development of 
operational spacecraft. 

“The Americans do not launch,” he 
said. “Their men only jump upwards 
and fall into the ocean.” 

Technically, not even the successful 
launching of a manned Mercury capsule 
into orbit would force any radical 
alteration of this statement. 33 
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‘1am going to sleep... 


Details of Titov's 172-Orbit Flight 


Russians report 434,960-mile shot was successful 


I 


all the way; skeptics given choice of tracking frequencies 


EARLY SUNDAY MORNING on 
Aug. 6 another of the Soviet Union's 
huge multi-stage space boosters stood 
on a launching pad in the barren Bika- 
nur-Tyura Tam area west of the Aral 
Sea. 

The five-ton Vostok Il sat on the 
rocket’s nose, pointing into the sky over 
the remote Soviet province of Kazakh. 

Both the rocket—estimated by some 
experts to have more than 1.2 million 
lbs. of thrust—and the big prototype 
of an early military spacecraft were 
ready to take a second Russian into 
orbit around the Earth. 

According to a Soviet eyewitness 
account, Maj. Gherman S. Titov, Rus- 
sia’s No. 2 cosmonaut, arrived at the 
launch site in a light blue bus. Titov 
wore an orange space suit. The letters 
“CCCP” were painted on his space hel- 
met 

Titov climbed a ladder to a platform 
near the base of the gantry and made 
a speech to the launch crew and others 
gathered there. Then he rode in an ele- 
vator to the top of the gantry and en- 
tered the Vostok I]. 

At T minus 10—8:50 A.M. Mos- 
cow Time—an official was reported to 
have asked Titov how he felt. Titov 
replied: “I feel fine. Thank you for 
your attention.” 

At precisely 9 A.M. Moscow Time 
(2 A.M. EDT) the booster was report- 
ed to have ignited. 

“Gathering force it streaks more 
and more quickly upward like a roar- 
ing fiery globe . . .” a Tass report said. 
“At a comparatively low height the 
space ship inclines to the side and flies 
on its set course into orbit.” 

“ ‘I am travelling over the earth, over 
our native land,’ Titov reported over 
the Vostok’s radio. “The ship is travelling 
smoothly, smoothly .. .” 

Then Tass reported that as the Vos- 
tok soared into orbit Titov said: “All 
the best, comrades—till we meet again.” 

The Russians reported and the 
U. S. tracking subsequently confirmed 
— that the Vostok II roared into a 
110.3-to-159.3-mile orbit at an angle of 
64°56 to the equator. The orbit car- 
ried the Vostok II over every continent 
as it made 17 trips around the Earth. 
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Vostok Il Vostok || MR 4 | MR 3 
Date AUG. 6, 1961 APRIL 12, 1961 | JULY 21, 1961 | MAY 5, 1961 
Type orbital orbital suborbital suborbital 
APOGEE-PERIGEE (MILES) | 159.3/110.3 | -187.75/110 | 118 1165 
DISTANCE (MILES) 434,960 | about 25,000 | 303 302 
TOP SPEED (MPH) 17,750 17,400 | $280 5100 
FLIGHT TIME 25 hrs. 18 min. | 108 min. 16 min. 15 min. 
CRAFT WEIGHT (LBS.) | 10,430 10,460 4040 4040 
ROCKET THRUST (LBS.) | 1.2 million (est.) | 1.2 million fest.) | 78,000 78,000 
WEIGHTLESSNESS | 24 bes. 59 min. | 89.) min. | S min, 5 min. 











At 10:28 A.M. Moscow Time the 
Vostok Il completed its first orbit. 
Twelve minutes later—3:40 A.M. EDT 
—Moscow Radio announced that Titov 
was in space. 

e “Dear Muscovites”—Clearly hit- 
ting at previous expressed doubts about 
the flight of Vostok J in April, the Rus- 
sians also announced that Titov would 
be broadcasting over frequencies of 
15.765, 20.006 and 43.625 megacycles. 
They announced a tracking signal was 
being broadcast on a frequency of 
19.995 megacycles. The world was in- 
vited to tune in. And it did. 

At 12:20 P.M. Moscow Time Titov 
reported that all was well and that he 
was eating lunch toward the end of his 
third orbit. At 3:08 P.M. he reported 
that he was using the Vostok’s manual 
attitude controls. 

During the afternoon, Titov report- 
ed repeatedly that all was well, that his 
weightless condition was causing no 
problems. At 5 P.M., Titov began eat- 
ing dinner. At 5:42 he again reported a 
successful use of the manual controls 

And at 6:15 he said good night and 
went to sleep. 

“Dear Muscovites, | am going to 
sleep,” Titov said. “You do as you 
| Re 

His pulse was reported to be normal. 
The relative humidity in the cabin was 
reported to be about 70 percent, the 
temperature between 60 to 62.8° F. 


While Titov slept, as throughout the 
flight, Soviet scientists observed his reac- 
tions by telemetry and over a TV cir- 
cuit. At 11:45 P.M. the Russians an- 
nounced that the flight was “continuing 
successfully” as the Vostok completed 
its 10th orbit. By now it had travelled 
254,200 miles—more than a one-way 
trip to the moon. 

Titov awakened at 2 A.M. He had 
slept seven and a half hours—25 min- 
utes more than scheduled. In the next 
hours he did some setting-up exercises, 
continued to report that he felt well and 
ate a third meal. 

© Down to earth—Finally, at 10:18 
A.M. Moscow Time, after 17 and a half 
orbits, the Vostok IJ landed near En- 
gels, an industrial city on the Volga 
River about 450 miles southeast of Mos- 
cow. It was the same area in which the 
Vostok I had landed last April 12 after 
only one orbit around the Earth 

Titov, the only man ever to have 
travelled the staggering distance of 434,- 
960 miles in so short a time, was re- 
ported in good condition. 

“I kiss you and embrace you by 
telephone for the time being,” Soviet 
Premier Nikita: Khrushchev bubbled to 
Titov in a phone conversation. Then 
Titov was hustled off for medical exam- 
inations before a gala reception in Mos- 
cow. 

“All the systems and equipment of 
the ship worked perfectly,” Titov said. % 
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“$3 to 
Measure 
Space Dust 


Phenomena 


Satellite will carry six ex- 
periments for observing Van 
Allen belts and beyond dur- 
ing 31-day orbital period 


NASA WILL ATTEMPT this week 
to launch the first of a series of four 
satellites designed to make detailed ob- 
servations of the Van Allen radiation 
belts and energetic space particles. 

The satellites will also study solar 
wind, the interplanetary magnetic fields 
and the distant regions of the earth’s 
magnetic field. 

Dubbed the S-3, the first satellite 
will be launched from Cape Canaveral 
into an eccentric orbit extending from 
a perigee of 170 miles to an apogee of 
about 54,000 miles. The 83-lb. space- 
craft will have an orbital period of 31 
days. 

The S-3 contains six experiments 
to measure the entire space particle 
spectra ranging from energies of a few 
electron volts to 10 billion, or more 
than 10 decades of energy. A magne- 
tometer on a boom some 32 inches from 
the satellite body will determine the 
particles’ interaction with magnetic 
fields. 

At its highest altitude, the satellite 
will be in interplanetary space beyond 
the influence of the earth’s magnetic 
field. In that area, electron and proton 
particles — the building blocks of mat- 
ter—normally are less than 100 to the 
cubic inch and slow moving. 

The number of cosmic rays—also 
possessing high energies — are even 
smaller. less than one to the cubic yard, 








DETAILS OF INSTRUMENTATION on NASA's S-3 satellite 
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but the interplanetary magnetic field 
still influences a particle’s motion with 
a force of about one ten-thousandth the 
strength of the earth’s magnetic field 


As the satellite moves away from 
maximum height, it will traverse the 
Van Allen Radiation belts twice during 
each 31-hour orbital period 

The belts surround the earth at 
latitudes of less than 70 degrees and be 
tween 600 and 30,000 miles, and are 


essentially storage bins for energetic 
particles which are trapped by the 
earth’s magnetic field 

Geophysical phenomena created 


when these particles sift down into the 
atmosphere include communications 
blackouts and disturbances, magnetic 
storms, and auroral Northern and 
Southern Lights displays 

The primary objective of S-3 will 
be to describe completely the trapped 
corpuscular radiation, solar particles 
cosmic radiation, the solar winds, and 
to correlate the particle phenomena with 
magnetic field observation 

© Payload — Its experiments in 
clude: 

—Proton Analyzer Experiment 
To measure low-energy proton flux and 
spectrum in space beyond 6 earth radii 
(24,000 miles). These particles are be 
lieved to account for 85% of the ener 
gized particles in space. Data obtained 
will increase our knowledge of proton 
concentrations in solar winds caused by 
solar flares. 

—Magnetic field experiment De 
signed to measure the magnitude and 
direction of the earth’s magnetic field 
between 3 and 10 earth radii (12,000 
and 40,000 miles) as accurately as pos- 
sible. It will also measure the possible 
termination of the geomagnetic field 
in the vicinity of 10 earth radii (40,000 
miles). The data will be used to deter- 
mine the existence of postulated extra- 
terrestrial current systems and magnetic 
disturbances, particularly in relation to 
solar events and changes in particle in 
tensities. 

—Cosmic Ray experiment — To 
measure particle radiation—trapped par 
ticles, solar particles, and cosmic rays 
—over the entire spacecraft orbit to 
determine their fluxes and energies and 
spatial and temporal dependence 

Cosmic Ray experiment—To study 
the nature of the accelerating mechan 
ism and the nature of the modulation 
mechanism which produce the 11-year 
solar cycle variation and Forbush-type 
decrease. 

Ion Electron Detector experiment 


(Continued on page 39 
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250,000 Ibs. thrust... 


UTC Fires Flightweight 40-ton Solid 


sec. at 1000 psi chamber pressure. Both 
the core and the case of the two-seg- 
ment motor had a one-and-a-half degree 
taper. 

Designation of the motor is now 
‘P-1"—which was changed from the 
original S-1 designation due to confu- 
sion with Saturn stages. 

Core was circular in cross section. 
Mass fraction was .88, and UTC feels 
the P-1 is essentially an operational con- 
figuration. The pressure-time curve for 
the 80-sec. firing was almost exactly 
as predicted. 

The only part of the test program 
which failed was a thrust-vector-control 
system which was not part of UTC’s 
contract with NASA, but which com- 
pany engineers decided to test. A freon- 
injection system, the failure did not de- 
tract from other test results. 

The motor had a fixed nozzle and 
a pyrogen-type igniter. The case, made 





UNITED Technology Corp. con- 
tends it has taken a giant step toward a 
3-million-Ib.-thrust solid booster with 
the firing of a 40-ton segmented solid 
motor with a flightweight case. 

The test vehicle produced approxi- 
mately 250,000 Ibs. thrust in an 80-sec. 
firing Aug. 5 at the company’s Morgan 
Hill, Calif., development center. UTC 
said it was the first time that a light- 
weight steel case of flight design had 
been successfully used in a test vehicle 
of this size—26.5 ft. long and 7.5 ft 
in diameter. 

It also was the first time that a 
prototype propellant charge of the 
thickness required for space boosters 
had been used. 

The three-segment rocket motor con- 
tained nearly 40 tons of propellant 
with the majority of this—30 tons—in «4 “first” in two important categories 
the center segment. 

Although the motor was developed 





PHOTO of firing. UTC claimed it was 


lant and charge configuration can be 


from UTC resources, the firing was fabricated and, when the button of H-11 steel, might be re-used pending 
sponsored by NASA as part of its solid- '5 pushed, will operate reliably and effi- inspection. Company officials said it 
propellant program ciently.” “hardly got warm” during the firing, in- 


Before the end of this year, UTC  dicating no insulation problems cropped 


B. R. Adelman, executive vice-pres- 
plans to test a rocket engine of similar up. 


dent of UTC, commented that the fir- 


ng “demonstrated that solid-fueled, design but producing 500,000 Ibs Engineers were pleased with the fact 
segmented rocket motors of multimil- thrust that the firing time of the test, decided 
lion-pound thrust levels utilizing the © Motor details — The composite weeks previously, was met to the very 


lightweight hardware and actual propel- propellant had a specific impulse of 245 second o34 





Pentagon R&E Chief Calls for ‘Building Blocks’ 


SAN Francisco—Unless the U. S 
lunar program pursues a policy of 


too many telemetering systems.’ 
Brown said there had been more 


sion, telemetering, power supplies 
which are a factor of several apart in 





standardization rather than optimiza- 
tion, DOD's Harold Brown believes 
we can easily spend $20-40 billion 
ind still wind up a poor second.” 

Che Director of Defense Research 
ind Engineering, interviewed at the 
American Astronautical Society meet- 
ing, said DOD is pushing a philosophy 
of “standardized building blocks” to 
ichieve high space vehicle reliability. 

“We must build standardized 
building blocks in boosters, in upper 
Stages, in final stage vehicles and 
spacecraft,” he said. “There must be 
only a very few different systems for 
telemetering, for supplying power, for 
stabilizing in orbit. If we do that, the 
flights and experiments in our space 
program are likely to work. 

“We are going to strive very hard 
to have a series of building blocks in 
the various areas of concern—propul- 


their capacity,” Brown said than 15 prime booster and upper- 


“If a mission arises which takes a 
payload 50% too big for one of those 
arrangements of building blocks, we 
will go to the next bigger one, even if 
that provides too much payload capac 
ity by a factor of two. This is some- 
what wasteful, but it is very much less 
wasteful than building a new vehicle 
for the purpose.” 

e Too many sin—Analyzing what 
he called space program “failures” 
over the past five years, Brown con- 
ceded that the U. S. had suffered from 
a late start. But he said a “less for- 
givable” reason for lagging behind 
Russia “has been the practice of build- 
ing a separate vehicle for almost every 
payload, of building too many differ- 
ent stabilization systems for satellites, 
too many different power supplies into 
our satellites and space vehicles and 


stage vehicle combinations. 

“The reliability achieved in this 
way has been just what you might ex- 
pect—not good. The ratio of space 
vehicles put into orbit to those at- 
tempted to be put into orbit is roughly 
50% out of over 80 launches.” 

He noted that the Thor-Agena 
combination, responsible for about a 
third of the launches, had a record ap- 
proaching 70% success in putting pay- 
loads into orbit. He called this a good 
example of “the way in which reliabil- 
ity increases with the number of 
launches of a standardized vehicle.” 

Brown said another mistake had 
been the tendency to try to get “every 
last possibility of performance out of 
each component, with consequent deg- 
radation in reliability and increased 
complication.” 3 
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SOLID SUCCESS 


On August 5, 1961, United Technology Corporation 
successfully test-fired the nation’s first operational proto- 
type segmented solid propellant rocket developing thrust 
in excess of 200,000 pounds. This major achievement is a 
significant milestone in the national program to develop 
multi-million-pound thrust boosters. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
P. 0. Box 358, Sunnyvale, California 
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Technical Countdown 





PROPULSION 
Too Much “Me Too-ism’’? 


The Air Force reportedly made a serious mistake in 
insisting on a four-nozzle design for the Minuteman ICBM. 
Influenced by the successful Polaris design, which uses four 
nozzles because overall length is thereby reduced, the Air 
Force ignored advice that a single gimballed nozzle be used 
on Minuteman. A single nozzle, AF now privately admits, 
would be devoid of internal turbulent-flow problems which 
caused so many motor failures before being solved. One 
source says the missile would be almost completely opera- 
tional now instead of still being in early test flights if the 
Air Force had listened. The trend reportedly went so far as 
to cause a four-nozzle-design for Skyhbolt before pressure 
forced adoption of the present single-nozzle approach which 
is working extremely well. 


J-2 Test Stand Being Modified 


Rocketdyne is modifying its test stand for the J-2 engine 
being developed for NASA so that full-power tests of the 
200,000-Ib, thrust unit can be made at the Propulsion Field 
Laboratory. Modifications include an altitude simulation 
capability of 60,000 ft. on one stand—plus additional liquid 
oxygen and liquid hydrogen facilities. Rocketdyne is con 
suming liquid hydrogen at the present rate of 200,000 gallons 
per month and expects to boost this to about 600,000 gallons 
per month by 1962 


Dat Ol’ Debbil Rust 


The Army was quite disturbed to find Hawk motor noz 
zles rusting away under their Rokide coatings recently, and 
has taken steps to coat the nozzles with a vinyl covering 
in addition to the Rokide 


Plug Nozzle For Polaris 


The Navy is considering the use of plug nozzles on its 
Polaris fleet ballistic missile to add efficiency and shorten 
the missile so that more propellant can be used. A plug 
nozzle configuration would simplify thrust vector control 
problems and increase reliability by reducing seal failures 
The change is expected to be a significant contribution to the 
to the Navy’s aim of a 2500-mile range Polaris 


ADVANCED MATERIALS 
ARC Slurry Fuel Funded 


Multi-component fuels for rockets and ram-jets will be 
studied by Atlantic Research under a $250,000 Air Force 
contract. The work will involve liquid propellant systems 
containing liquid oxidizers, heat liberating metallic fuels and 

gas-forming third material. Such slurry systems maximize 
impulse per unit weight and have been researched for sev- 
eral years at the firm 


Saturn S-IV Stage Goes Aluminum 


Alcoa is supplying aluminum alloy 2014 skin plate for 
the Saturn S-1V liquid hydrogen upper stage. Bulkheads 
vill be of aluminum sheet and plate. Forgings and extru- 
sions of the same metal are being incorporated into the 
rocket’s structural framework 
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Tungsten Alloy Strip Form Castings 


Experimental production of tungsten alloy strip from 
centrifugally cast material is underway at Oregon Metal- 
lurgical Corp. The cast material is directly rollable to strip 
with no forging breakdown or extruding necessary. 


Hydrostatic Press Operational 


Powdered metal forms up to 5 ft. long and a foot in 
diameter are being fabricated in Allegheny Ludlum’s new 
50,000-lb. hydrostatic press. The output goes for long 
boring bars, steel mill rolls, billets for consumable arc melt- 
ing and nuclear fuel elements. 


ELECTRONICS 
“Blue” Cells Yield Higher Outputs 


Solar cells with an increased response to the blue regions 
of the color spectrum are said to be capable of delivering 
from 9.5 to 10 watts per square foot of cell panel surface 
against about 8.5 watts for older cell types. Developed by 
Hoffman Electronics, the shallow junction cell with a thinner 
diffused surface is expected to outlast previous types in high 
energy radiation environments. 


Reliability Increased with Glass Capacitors 


Glass capacitors with a reliability of 99.9994% during 
1000 operating hours have been produced by Corning Glass 
Works for use in the Minuteman ICBM inertial guidance 
and flight control systems built by Autonetics Division, 
North American Aviation. Confidence level for the relia 
bility is 60% —an improvement of 100 times that of stand 
ard military-type capacitors available two years ago or a 
failure rate possibility of six out of every one million 


LIFE SUPPORT 


Equilibrated Astronauts? 


The next Soviet astronaut (Maj. Titov) should be a 
“strong, equilibrated, mobile” type of individual, says V. | 
Danyleyko in the USSR’s Physiological Journal. The Pav- 
lovian physiologist cited U.S. test results on human beings 
under prolonged isolation conditions, but rejects them as 
not proving anything fundamental for the theory and prac- 
tice of space medicine. The whole thing shows close Soviet 
interest in U.S. space medicine. However, Danyleyko main- 
tains Soviet experiments in space flight ecology were exe 
cuted independently 


SUPPORT EQUIPMENT 


Helicopters to Simulate Missile Launch 


The H-43B HUSKIE helicopter will be used to simulate 
missile launch conditions in order to test and calibrate guid- 
ance systems at Titan ICBM bases. Modified to function 
us a flying electronics platform, the H-43B will be required 
to hold a tightly restricted flight envelope in order to pet 
form the checkout operations 
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Crucial Rover Rocket Program Picks Up 


Varied Nerva core concepts 
to be tested; flight safety of- 
fice formed; all ground tests 
slated for Nevada 


by Frank G. McGuire 





BOTTOM HALF of Kiwi-B1A_ pressure 
vessel is finish-machined at ACF/Albu- 
querque facility on one of the firm's eight 
vertical boring mills. After operation is 
completed, two halves of the vessel are 
weld and 


joined with a circumferential 


finish-machined again 
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NEW EMPHASIS placed on the 
Rover nuclear rocket program in the 
nation’s space effort has already given 
the program several visible pushes for- 
ward. 

A variety of core concepts will be 
tested within a standardized configura- 
tion in the Kiwi-B series. This will de- 
termine the optimum reactor design for 
the Nerva engine to be built by an 
Aerojet-Westinghouse team. 

At the same time, a Rover Flight 
Safety Office (RFS) has been formed at 
Los Alamos Scientific Laboratory to 
study problems arising from nuclear 
rocket flights. 

And the Jackass Flats area of 
AEC’s Nevada Test Site has been desig- 
nated the National Nuclear Rocket De 
velopment Center, for ground-testing of 
all nuclear rockets. 

One minor delay is resulting from 
an old problem: some 20 employees of 
the Aerojet-Westinghouse team have 
been unable to move to Los Alamos 
because of the chronic absence of hous- 
ing there (M/R, Aug. 1, 1960, p. 11) 


Designed by Los Alamos Scientific 
Laboratory, the Kiwi-B series of re 
actors represents the major 
phase of the Rover program, and will 
begin static testing at full power late: 
this year. The first in the group, Kiwi 
B-1A, is undergoing assembly and 
checkout at the Nevada Test Site 
(NTS) now, and will probably be the 
only one in the series to use gaseous 
hydrogen. 

Later reactors in the Kiwi-B series 
will be operated with liquid hydrogen, 
unless design problems force a tem 
porary retreat to gaseous coolant/ pro 
pellant. LASL spokesmen point out that 
the test cells to be have a dual 
capability for either the gas or liquid 

Kiwi-B is significantly different from 
its predecessor series, Kiwi-A. Ducting 
is simpler, a more rocket-like nozzle is 
used, and the pressure vessel is about 
one-third smaller. Additionally, there is 
a very slight coke-bottle effect in the 
Kiwi-B pressure vessel shown, but 
LASL says the mild pinch has no sig 
nificance. The vessel is 50 in. in diam- 
eter and uses a 4'%4-in-thick skin. The 
bottom half is larger than the top and 
is drawn in 67 seconds. 

The pressure vessel is composed of 
an aluminum alloy, with the two pieces 
being joined by one deep aluminum 


second 


used 


heliarc girth weld. 

Although this pressure vessel will 
be standard, as will the complete ex 
ternal design of the reactors, cores will 
be made relatively interchangeable so 
that a minimum of re-work will be 
needed to check various core geometries 
during the test program. 

Fabrication of most non-nuclear 
components in the Rover program has 
been handled by a 160-man group of 
ACF Industries’ Albuquerque Division 
[his facility also designs and fabricates 
test cars and support equipment for 
reactor assembly and disassembly 

ACF began work on the Rover pro 
gram in 1956, producing hardware for 
Kiwi-A, Kiwi-A-Prime, and Kiwi-A3 
The firm began design work on the 
Kiwi-B series in 1958. Current work is 
centered about the cryogenics problems 
expected with succeeding Kiwi-B re 
actors 

e Start for Nerva—Presumably, the 
final design to come out of the Kiwi-B 
series will be the starting point for the 
Nerva engine contractors. A prototype 
nuclear engine consisting of all basic 
industry hands 
well in the 


components may be in 
by mid-1962 if all 
Kiwi-B 

Development of the reactor 
hydrogen turbopumps, liquid hydrogen 


goes 
tests 

liquid 
cooled nozzle, and overall system con 
trols is expected to be more or less com 
pleted with Kiwi-B. An estimated 3 to 
5 full-power runs with liquid hydrogen 


and Kiwi-B hardware will take place 


during 1962, following the first run 
with gaseous hydrogen in Kiwi-B-1A 
during late 196] 

LASL plans to use “push butto 


testing” to the maximum for the Kiw 
B phase, having highly automated the 
The automation is seen as 
step fast start-up and precis« 
control of a flying nuclear rocket. Test 
runs will henceforth use automatic pri 
gramers during the entire full-powe 
operation, in contrast to partially-aut 
mated previous tests. 

Kiwi-A reactors also used a calcula 
tion derived from fission rate and pro 


test setup 


toward 


pellant flow to determine exit gas tem 
perature, leaving room for 
error due to calibration 
Kiwi-B reactors will have direct 
urement of the temperature 
through a new control system 
Tungsten thermocouples, previously 


significant 
inaccuracies 
meas 


exit gas 


missiles and rockets, August 14, 1961 





. Momentum 


tested in full-power runs, will be located 
so as to measure the gas temperature, 
compare it with the programed require- 
ment, and then adjust the reactor power 
to maintain the desired temperature. 
This will enable LASL scientists to 
control temperature and flow independ- 
ently, with power automatically ad- 
justed to meet the demand 

NTS control room changes reflect 
the future use of liquid hydrogen, being 
completely revamped with a stream- 
lined data processing system. Magnetic 
tape, IBM 704 computers and other 
data handling techniques not formerly 
used, will reduce the time lag between 
test and analysis from months to one 
week. 

A sampling technique will replace 
the former constant-measurement meth- 
od and will put the sampled data 
through a transducer-amplifier system. 
An arrangement of switches will sweep 
around a series of 45 samples at a rate 
of ten samples per second. FM signals 
are then transmitted via coaxial cable 
to the control room, where magnetic 
tape will store them 

Tape language translators convert 
the signals into digital imputs for the 
704, with the capability of retrieving 
vital data being a part of the setup 
Pertinent information can be removed 
from the tape at NIS and the re 
mainder flown to LASL for study 

Instead of the previous one-link 
per-measurement system, the new ar 
rangement allows one data transmission 
link for every 45 measurements. Pro 
gram spokesmen say for the approxi 
mately 500 measurements to be made 
in the Kiwi-B series, only ten data links 
are needed 

e Flight Safety Office—The RFS 
office is expected to work across internal 
division lines at LASL and emphasize 
public safety, particularly with the 
breed of reactor now under develop- 
ment at the laboratory 

The new office is headed by LASL’s 
L. D. P. King, who will also advise 
AEC-NASA on safe launching opera 
tions and disposal of a nuclear rocket, 
I necessary 

Specific studies in the RFS office 
include 

(1) Can chemical processes destroy 
a reactor, either through explosives or 
high temperature? Experiments will be 


Continued on page 45 
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LEFT: Stress determination within the 
pressure vessel during operation is made 
with strain gages, shown here being in 
stalled by ACF technician. 


ABOVE: Scaled-down model of Kiwi-B 
pressure vessel is checked for leaks at ACI 
cryogenics testing laboratory. Seals are 
biggest problem in system, due to use of 


liquid h ydrogen 


BELOW: Described by ACF as more diffi 
cult to design, but easier to fabricate than 
Kiwi-A_ series, the Kiwi-B models of the 
Rover nuclear rocket program will use a 
simpler configuration closer to flight ver 
sions. Large square housing under reactor 
pressure vessel houses instrumentation 
control rods, and other equipment involved 
in reactor operation. 
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propulsion engineering 


Aerojet Is Now 


Half-million-lb. version fired suc- 
cessfully; ‘big one’ slated to be 
tested this year; total funding 
could reach $2 billion 





UPPER LEFT: 
thrust solid motor is 


test area. The unit contains ! 


LOWER LEFT: Ultrasoni 
is run on the forward head of ti 
ring attached to the edge 


Acrojet’'s joint assembly 


ABOVE: Massive cylindric 
on one of the giant lati 
section is then welded t 


to form a chamber segment 
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; | Halfway to Goal of Million-lb. Thrust 


4 THE SUCCESSFUL FIRING of a 
{ 55-ton, 500,000-lb.-thrust segmented solid 


motor by Aerojet-General puts the firm 
within striking distance of the magic 
million-Ib.-thrust motor. 

Current schedules call for the big one 
to be fired later this year. 

rhe segmented program at the firm has 
received Air Force support totalling $5.8 
million to date. Defense Secretary Mc- 
Namara has estimated that the overall 
development cost for the big solid boosters 
will hit $500 million, with $62 million to 
be spent in fiscal "62—$50 million for 
motor development and $12 million for 
supporting facilities 

If large solids are used for military 
space work, in addition to Nova, Major 
General R. J. Friedman, USAF Budget 
Director, estimates the total in the $1.5 
$2 billion area 

Large solid systems could be used for 








Nova booster stages, Saturn C-3 boosters 
and military space systems. 

UPPER RIGHT: Joining the three segments in 
volves this huge holding fixture. Aerojet's locking 
concept allows completion of the operation in 
less than 5 minutes 


RIGHT: The S5-ton motor is securely mated t 


the test stand. Nearly S50 tons of propellant are 









contained in the three-part propulsion unit 
BELOW: Full duration firing generated nearly 


500,000-lbs of thrust and demonstrated the feasi- 
bility of the firm's segmented approach. 











advanced materials 





Monomer Casting May Produce Big 


Polymer Corp. has rights to 
Monsanto-developed meth- 
od, is taking aim on markets 
now dominated by metal 


castings 


by John F. Judge 


BELOW: Large and complex parts can be 
easily cast with the Polymer monomer 
process. Detail ability and surface-finish 
characteristics are obvious in the parts 
shown. The firm colors its castings a dis- 
tinctive, deep blue—in effect a_ built-in 
product identification. 
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A NEW NYLON casting process 
perfected by Polymer Corp., Reading, 
Pa., may lead to the use of massive 
nylon shapes in the missile/space indus- 
try. 

The revolutionary method is similar 
in technique and costs to conventional 
casting of metals, and the firm is aiming 
specifically at new markets for nylon 
in areas now dominated by cast metals. 

The monomer casting process avoids 
several steps in conventional nylon 
manufacture by directly converting raw 
materials to finished shapes. Raw mate- 
rial costs are cut by about 50%, since 
the monomer is used instead of the 
polymer. 

The basic chemistry was developed 
in the laboratories of Monsanto Chem- 
ical Co. Polymer Corp. acquired exclu- 
sive rights to use the casting process in 
the U.S. and other countries, and 
brought the method out of the lab into 
commercial production. Polymer has 
cooperated with Monsanto in the filing 
of many improvement patents covering 
processing and handling techniques. 





@ Size breakthrough—C onventiona! 
fabrication procedures form finished or 
semi-finished parts from granules of 
nylon polymer through “melt-pressure” 
methods. Processing pressures ranging 
from 100-300 psi in extrusion molding 
to 20,000 psi in injection molding are 
required to obtain porosity-free parts 
MC nylon (Monomer Cast) is cast 
from the monomer at atmospheric pres 
sure. The caprolactam monomer melts 
at 150°F. 
which easily fills mold recesses 

All plastics are poor heat conduc 


becoming a mobile liquid 


tors, and the temperature rise due to 
polymerization in most casting resins is 
trapped in large castings. The rising 
temperature causes a more rapid rate 
of reaction which in turn increases the 
temperature. The system can easily be- 
come unstable and destroy the casting 
Run-away polymerizations can cause 
self-ignition. Thus conventional plastic 
castings have a built-in size limitation 
Ihe polymerization reaction can be 
governed so that the temperature never 
exceeds the melting point of the poly- 
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mer. This avoids the dangers of self- 
ignition and permits the casting of al- 
most any size. 

The low exotherm of the MC nylon 
reaction prevents the formation of 
vacuum bubbles in the center of the 
casting. Since the boiling point of the 
monomer is also much higher than the 
polymer melting point, there is no ten- 
dency to form pressure bubbles as a re- 
sult of monomer vapor pressure. 

There are several crucial areas in 
the process. Production techniques must 
be timed and controlled to an exacting 
degree. Careful chemical controls are 
mandatory and temperature is ex- 
tremely critical. 

Although operations in monomer 
casting and metal casting are similar, 
none of the metal techniques can be 
used directly 

In the first place, MC nylon molds 
must be non-porous because of the low 
viscosity of the molten monomer. Poly- 
mer Corp. uses permanent molds. Pour- 
ing must be at certain exact tempera- 
tures and catalysts carefully added 


Since the nylon sets up in the mold by 
chemical polymerization instead of heat 
loss as with metals, the chemistry of the 
process becomes critical. 

® Dollar factor—One main advan- 
tage in the new process is cost. At to- 
day’s prices, conventional nylon fabrica- 
tion results in approximately doubling 
the cost of the monomer to the user— 
$0.46 Ib. for monomer to $0.98 for 
polymer granules. Mold costs for large 
parts in injection molding may run as 
high as $5000 or more for a 7 Ib. part 
while an MC part the same size runs 
mold costs down to between $100 and 
$500 

The extrusion tooling costs for an 
8-in. diameter rod are about $1500. A 
monomer casting mold for a 4-ft. rod 
of the same diameter runs about $100 
with a prospective ultimate savings of 
50% per part produced 

Polymer spokesmen say that pro- 
duction costs will be lower for the M¢ 
Nylon, but increased volume and refine- 
ment of mass production methods are 
required before forecasted production 


PROCESS COMPARISON 





TYPICAL CONVENTIONAL PROCESS 


TOTAL CYCLE: I9 TO 44 HRS. 


VACUUM, PRESSURE AND 
PRICE WATER VAPOR REMOVAL 


46 PER LB MAY BE REQUIRED DEPENDING 
MONOMEB ON PROCESS FORMULATION 
bcatacysts 
NYLON 6 POLYMER 
AND 9 TO'I% 
MONOMER 
wt CYCLE: |! TO16 HRS ’ 


Fad 


EXTRUDED STRIP 


= : 


WATER PELLETIZER 
QUENCH 
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CYCLE: 2 TO 4 HRS. 5 z 


YIELD (POLYMERIZATION)=91% MAXIMUM 


BOILING WATER: 2 TO 4 RINSES 


WATER AND MONOMER 
TO MONOMER RECOVERY 


Nylon Parts for Missile/Space Structures 


savings can be brought about. 

Monomer casting will not compete 
with injection molding in the produc- 
tion of small parts where mold costs are 
low per unit volume and injection cycles 
are as short as 15-30 seconds. Monomer 
casting would take about 5 minutes per 
casting cycle for small parts. 

e Combat areas—lInitial market ef- 
forts by Polymer will concentrate on 
those areas where nylon has demon- 
strated effectiveness and is accepted. 
But nylon, in spite of years in the field, 
is still underrated in its ability to out- 
wear metals and other materials in gen- 
eral mechanical applications. The firm 
has completed dozens of field tests 
proving the economic and performance 
advantages of MC nylon over the “clas- 
sical” nylon parts currently in use. 

Polymer’s product attack on the 
metals field is grounded in the similar- 
ity between the new casting process and 
metal castings. The material is lower in 
cost than comparable stainless steel, 
brass or bronze castings and will com- 
pete with these metals within nylon’s 









POLYPENCO® 
MC*MONOMER-CAST NYLON 


TOTAL CYCLE: 1/4 TO 2HRS 
YIELD (POLYMERIZATION):99+% 
MONOMER PRICE 46 PER LB 
INERT GAS BLANKET 
ATMOSPHERIC PRESS 










MELT AND HC 


\@jem CATALYST 


PUMP 


MOLD ATMOS 
PRESSURE 














CYCLE 4T02 HRS 


Z |i oRYING: VACUUM OR HOT INERT GAS 
— 6 TO 24 HRS 





aaa 
PRICE IN CANS 


$98 TO $1.08 
PER LB 














PRESSURE 200 TO 
1000 PS! 
CYCLE 1/4 TO 3 HRS 


TRANSPORT 
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MC‘ Nylon 901 vs Types 66 and 6 Nylon 


Property Units A.S.T.M. | Type 66 Nylon Type 6 Nylon MC Nylon 901 
Method | 
MECHANICAL 
Tensile Strength 73°F) psi D638 9,000-12,000 9,000-12,000 11,000-14,000 
Elongation 73°F % D638 25-200 25-250 20-30 
Tensile Impact 73°F ft.-Ib./in.* 90-180 40-150 80-100 
Shear Strength 73°F psi D732 9,600 7,600-8,200 10,500-11,500 
Modulus of 
Elasticity 73°F) psi D638 400,000 350,000 350,000 
Stiffness 73°F psi | 0747 200,000-400,000 230-350,000 | 200,000-400,000 
Hardness, Rockwell 73°F | D785 R110-120 RIIT-RII8 R-118 
Deformation 
under load =—-'122°F | 
2000 psi| % | D621 1.0-3.0 1.0-2.5 0.5-1.0 
THERMAL 
Heat Distortion 
Temp. 264 psi “F D648 200 13u-175 400 
66 psi “F D648 360 345-365 425 
Melting Point F D569 496 plus/minus 9| 423 plus/minus 9) 430 (Gel Temp.) 
Coeff. of linear 
thermal expansion in./in./ °F) D696 5.5x10° 5.0x 10° 5.0x 10° 
Flammability in./min, | 0635 self- self self 
extinguishing extinguishing extinguishing 
ELECTRICAL 
Dielectrical Strength 
Short-time V/mil D149 300-400 300-400 500-600 
Dielectric 
Constant 60 cycles D150 4.1 5.0-14.0 3.7 
10° cycles D150 4.0 4.9-10.1 3.7 
10° cycles D150 3.4 4.0-4.7 3.1 
Power Factor 60 cycles D150 0.014 .06-0.10 02 
10° cycles D150 0.02 .06-0.11 02 
10° cycles! D150 0.04 04-0.13 02 
OTHER 
Specific Gravity D792 1,14-1.15 1.12-1.15 1.16 
Water Absorption %o D570 1.5 1.5-2.0 9 
Water Absorption— 
Saturation %o D570 7-9 8-10 5.5-6.5 





characteristic limitations. 

MC nylon is limited to 250-300°F 
on prolonged exposure. The material is 
less rigid than metals having a modulus 
of 300,000 psi. Nylon fails quickly 
when attacked by strong acids and met- 
als are 2 to 10 times stronger in tensile 
strength. 

On the other side of the ledger, 
nylon has advantages in bearing appli- 
cations, with or without lubrication. It 
is non-galling to mating surfaces and 
resists alkali solvents and weak acids. 
The material has resilence, sound damp- 
ening, peen resistance and shock ab- 
sorption characteristics. 

MC nylon is lightweight and has 
good electrical properties. 

The material can be machined at 
higher speeds than metals and its ability 
to conform to mating parts permits sig- 
nificant increases in the allowable di- 
mensional tolerances of machine com- 
ponents. 

Some of the proven markets in- 
clude: 

—Gears operating under conditions 
of shock and vibration. 
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—Large hydraulic backup rings. 

—Cams on automatic screw 
chines. 

—A variety of rolling applications 
including guide blocks, forming fixtures 
slipper blocks and many bearing and 
wear uses. 

@ Semi-production—Polymer Corp. 
has cast certain profiles up to 4 ft. long 
Plate shapes and thicknesses up to 4 in. 
have been made in sizes up to 4 x 8 ft. 
and weighing over 800 Ibs. Depending 
on part geometry, contour castings can 
now be made in sizes ranging from | 
to 100 Ibs. Larger parts are in the 
works. 

Present as-cast tolerances capabili- 
ties are similar to those of sand cast 
steel, averaging about +0.030 in. for 
parts under 1 in. For larger parts, 0.004 
in./in. must be added. Guy Koch, Pro- 
duction Manager says that these toler- 
ances will improve with experience. 

Any finish available in the mold can 
be reproduced. Fine detail such as lim- 
ited undercuts and reverse steps can be 
cast. 

Many of the physical properties, in- 


ma- 


cluding wear and temperature resistance 
can be improved through reinforcing 
methods. Polymer has not yet studied 
this area to any great extent but plans 
to do so are under consideration. 

The Polymer process represents a 
brand new technology in plastics. Even 
though many field tests have been com- 
pleted, the techniques are still in a very 
early stage. The potential market areas 
are varied and extremely wide. 3 


Air Force Steps Up 
Solar Tracking Work 


THE AIR FORCE is increasing its 
solar-flare prediction capability, not 
only for manned space missions but to 
support the Samos and Midas recon 
naissance satellite programs. 

Dr. Knox Taylor Millsaps, Chief 
Scientist of the Office of Aerospace Re- 
search, told M/R at the AAS meeting 
in San Francisco that the Air Force 
“would like to know when solar flares 
are going to affect communications with 
a Satellite. Maybe they'll want to wait 
until the next pass to read it out.” 

Solar flare predictions already are 
being used in AF satellite work, he said 
“Right now, we are making two predic 
tions daily from the observation facility 
at Sacramento Peak, N: M. These 
the Space Systems Division on the West 
Coast, as well as other places.’ 

Millsaps said the Air Force 
double its Sacramento Peak 
next year. He indicated increased activ 
ity also was due at other stations 

“Solar flare prediction must be 
greatly improved for the manned lunar 
flight program,” he pointing out 
that predictions in this case would be 
greatly complicated by a very narrow 
“best-launch” period. 

“Right now, we would be able to 
advise only when not to go,” 
“We would be unable to say 
time when a good period would be 

Ihe Defense Department at present 
considers both Midas and Nike-Zeus 
strictly limited in capability, said Dr 
Harold Brown, Director of Defense Re 
search and Engineering. 

“It seems unlikely we would launch 
a missile solely on the warning of 
Midas, because it is not believed such a 
system could be trusted implicitly. We 
probably would send bombers rathe: 
than missiles on the first signal from 


go to 


will 


facilities 


said, 


he said 


ahead of 


Midas, because bombers can be re- 
called.” 
As for Nike-Zeus, Brown said it 


may be 10 years before the U.S. has an 
anti-ICBM weapon to protect its cities 

“I don’t mean to say that Nike-Zeus 
isn’t any good,” he said, “but the pres 
ent evaluation is that it could not meet 
a sophisticated, massive warhead attack 
We would have to have so many of the 
missiles the cost would be prohibitive.”% 
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test facilities 








AERIAL VIEW shows Propulsion Wind Tunnel 
(foreground), Von Karman Gas Dynamics Facility 


(right) and Rocket Test Facility (left rear). 


Arnold Center Tests All Big Systems 


Huge complex developed at 
insistence of ‘Hap’ Arnold 
uses three big facilities, is 


adding more for future 


by James Trainor 


EARLY in the flight test program 
of the Atlas there were several failures 


for which there seemed to be no ex- 
planation. 
At about the same time, satellites 


were being knocked out of their orbit 
by re-ignition of the spent third stage— 
something the experts had said wouldn't 
happen 

Problems such as these are typically 
the special province of the Arnold Engi- 
neering Development Center—a unique 
complex of aerodynamic and rocket test 
facilities which over the past ten years 
has made significant contributions to 
every aerospace system. 


It was in the Center's Rocket Test 
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Facility that the Atlas’ troubles were 
diagnosed as “ballooning’—the tend- 
ency of jets at high altitudes to mush- 
room and flow back, thus heating the 
missile base and eventually destroying 
it 

The Rocket Test facility also, in its 
very first rocket engine test, defined the 
satellite problem. While testing the 
third-stage engine of the ill-fated Proj- 
ect Able, Arnold engineers witnessed 
the phenomenon known as “chuffing”’— 
a sporadic continuation of burning be- 
yond the rocket engine’s prescribed 
burnout. 

Both of these tests solved major 
R&D problems chiefly because they 
were conducted at simulated altitudes 
where environmental conditions revealed 
problems not apparent in sea-level test- 
ing 

@ Test Programs—tThe Arnold Cen- 
ter—operated for the Air Force Sys- 
tems Command by ARO, Inc., a sub- 
sidiary of Sverdrup & Parcel, Inc.—con- 
sists of three major facilities: the 
Rocket Test Facility, the Propulsion 
Wind Tunnel and the Von Karman Gas 


Dynamics Facility. In the three, aero- 
dynamic and propulsion tests have been 
conducted on every major aerospace 
system developed in the past decade. 
For example, the Mercury capsule has 
been tested for the validity of its aero- 
dynamic configuration while the escape 
rockets for the capsule tower were being 
tested in the rocket facility. 

Arnold engineers have also con- 
ducted tests on the base-heating, recir- 
culating and heat flux problems of Sar- 
urn, the staging of Titan, the propulsion 
systems of Polaris and Agena, the 
Agena’s orbital coast and restart capa- 
bilities. They have studied the trajec- 
tory, attitude control, and even the opti- 
mum parachute configuration for the 
AF’s Discoverer. 

It is safe to predict that when the 
first Apollo spacecraft is launched or 
the first Dyna-Soar pilot glides to a safe 
landing, both systems will have been 
thoroughly tested at Arnold. 

e How Arnold operates—The 
Arnold Center is not a research organi- 
zation but rather a developmental test 
center. The Air Force—almost as a 
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tunnel shows how 


matter of course now—requires its con- 
tractors to test their developmental pro- 
totypes at the Arnold facilities. 

As a result, several months before 
the tests are scheduled the contractor 
begins working with the center’s engi- 
neers so that the optimum results can 
be obtained from the test program 
Tests in one or more of the facilities 
are fitted into the crowded schedule, 
models or full-scale systems are care- 
fully instrumented (some of the more 
exotic instrumentation being furnished 
by Arnold’s highly competent instru- 
mentation engineers), and finally the 
tests are run. 

From these tests the contractor re- 
ceives not only a technical report but 





various angles of attack can be attained by 


MULTIPLE-EXPOSURE photo of Mercury capsule model being tested in transonic wind 


adjusting support 


also the magnetic tape of the reduced 
data from instrumentation and a printed 
listing of the test results in scientific 
language 

Although funded and supported by 
the Air Force, Arnold is not restricted 
to testing only AF programs—as evi- 
denced by its extensive work on Saturn 
for NASA, Sergeant and Pershing for 
the Army, and Polaris for the Navy 

e History—The Arnold Engineer- 
ing Development Center had its start in 
the concern of Gen. H. H. (Hap) 
Arnold, wartime boss of the Air 
Corps, with the U.S.’s lack of aero- 
dynamic test facilities. To determine 
how this could be remedied, Arnold ap- 
pointed Dr. Theodore von Karman, one 





NOZZLE DETERIORATION under simulated altitude conditions is graphically illus- 


trated. Test—designed to determine performance of a solid-propellant motor 


development of satisfactory nozzle 


32 


Frames 


led to 


at right show proeressive deterioration 








of the world’s leading aeronautical 
scientists, to form a study panel. 
Von Karman’s recommendations 


called for establishing a National Facil 
ity—costing the then-staggering sum of 
two billion dollars. This new aerodyna- 
mic facility would concentrate all of the 
elements for effective aerodynamic and 
engine testing in one area. However, in 
the period between the von Karman 
report and the establishment of the 
Arnold Center, political and fiscal con 
siderations forced some splintering otf 
the facilities. 

The TVA area of Tennessee was 
selected as the site for the Arnold 
Center only after many other areas were 
considered. However, the cheap, plenti- 
ful power and water available turned 
the tide in favor of the Tennessee site 

Sverdrup & Parcel, Inc. was selected 
to run the installation for the Air Force 
on the basis of its already considerable 
work in the construction of wind tunnel 
facilities, in particular the large wind 
tunnel that it had built at Wright Air 
Development Center. 

Early in 1950, construction on the 
center began. By 1953, the first labora- 
tory was in operation. The equipment 
for the facilities, now valued at some 
$300 million was initially the spoils of 
war. German and Japanese facilities 
discarded by the British and the U.S 
Navy—were grabbed by the Air Force 
and shipped to the center. There they 
were molded into the complex that is 
now the Arnold Center. 


On June 25, 1951, President Tru 
man and Mrs. H. H. Arnold dedicated 
the Arnold Engineering Development 
Center. New facilities have since been 
added, and more are under 
tion. This emphasis on keeping 
with rapidly developing technology led 
Arnold in 1958 to modify one, and then 
three more, chambers to 
make it possible to test rocket engines 
under simulated altitude conditions 


construc 


pace 


engine test 


Facilities now being built will insure 
Arnold’s technological currency by giv- 
ing the Center the capability of altitude 
simulation for spacecraft. 

e Rocket Test Facility—Designed 
for development and evaluation testing 
of propulsion systems for advanced air- 
craft, missiles and systems, the 
Rocket Test Facility can test both solid- 
and liquid-propellant rockets at sim- 
ulated altitudes above 100,000 ft. 


space 


Full-scale units are put through thei: 
paces at normal test altitudes between 
110,000-120,000 ft., with units 
being tested at 140,000 ft. 

Although 
chambers were devoted exclusively to 
testing air-breathing engines, the em- 
phasis has shifted in the last three years 
to rockets—evidenced by 761 rocket 
firings conducted in FY °60 as com- 


some 


previously the six test 
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ARTIST'S CONCEPTIONS of new Rocket 
Altitude Test Cell, now under construc- 


pared to 15 rocket tests in FY °58. 

Recently, a new test facility— 
known simply as J-3—was added. This 
new vertical rocket test stand is the 
most advanced available in this country 
and is capable of testing rockets with a 
thrust capacity of 200,000 Ibs. in their 
normal upright position. Altitudes in 
excess of 100,000 ft. can be simulated 
in this chamber. Recently, a full-scale 
Titan Il storable-propellant engine was 
tested in this facility at altitude. 

@ Von Karman Gas Dynamics Fac- 
ility—-The wide range of Mach and 
Reynolds numbers that can be achieved 
in its tunnels gives the Von Karman 
Gas Dynamics Facility a unique aero- 
dynamic testing capability. 

Two of the six wind tunnels are 
intermittent (or blowdown) tunnels, 
one operating in the Mach-number 
range from 1.5 to 5 and the other from 
5 to 8. 

In the blowdown tunnels, com- 
pressed air is stored in a pressure tank 
upsteam from the test section; at the 
same time, air is evacuated from the 
chamber downstream from the tunnels. 
When the test is made, valves are 
opened at either end of the tunnel and 
the stored air rushes through the 12-in.- 
square test section. Test of up to 15 
minutes in duration can be conducted 
in these tunnels. 

The second pair of tunnels are con- 
tinuous-flow facilities. Air is delivered 
through the test section by a nine-stage, 
100,000 hp compressor system. The test 
sections in these tunnels are 40 in. 
square in one case and SO in. in diam- 
eter in the other. One of the tunnels, 
operating from Mach 1.5 to 6, has a 
flexible nozzle that enables the test engi- 
neers to change the airflow during the 
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overall facility (left) and cut- 
away of partly underground test chamber. 


tion, show 


test; the other tunnel is fixed at a Mach 
number of 8. A third continuous flow 
tunnel with an axisymmetric, contoured 
nozzle and a 50-in. test section will give 
an airflow of Mach 10. 

The third set of tunnels are electric- 
arc-driven, hypervelocity tunnels called 
Hotshot 1 and Hotshot 2 with 12- and 
50-in. test sections, respectively. Mach 
numbers in these tunnels range from 15 
to 20 and above. Sparked by the dis- 
charge of condensers storing millions of 
joules of energy, the air bursts a thin 
diaphragm and rushes through the test 
section almost instantaneously. The ex- 
tremely short test runs available in the 
Hotshot tunnels necessitated the devel- 
opment of special instrumentation to 
permit the recording of a vast amount 
of data in an extremely short time. 

@ Propulsion Wind Tunnel—Capa- 
ble of altitude-testing from sea level to 
well above 100,000 ft. over a Mach 
number range of 1.5 to 5, the Propul- 
sion Wind Tunnel is designed to test 
large-model, and in some cases full- 
scale, aircraft and missiles. 

The first of the two large wind tun- 
nels is the transonic circuit operating 
from Mach 0.5 to 1.5. The other tunnel 
operates in the supersonic range Mach 
1.5 to about Mach 5. 

Basically the same in design, the 16- 
ft. tunnels have removable, interchange- 
able test sections making it possible to 
prepare for one test while another test 
is being run. The test section of both 
tunnels is porous, to prevent shock- 
waves—inherent in sonic and super- 
sonic flight—from reflecting off the 
walls of the chamber and buffeting the 
model. Operating on a closed circuit 
system, the tunnels have scavenging sys- 
tems to remove exhaust gases from the 


tunnel when operating propulsion sys 
tems are tested. 

e Computer speeds operations—An 
IBM 7070 computer—installed at the 
Arnold Center last October—has 
greatly augmented the center’s capabili- 
ties. Prior to the 7070 installation, it 
took two to three days to reduce data 
from rocket firings. More complicated 
tests such as heat transfer studies were 
either impossible to process or took as 
long as two to three weeks. In contrast, 
the IBM solid-state computer can fur 
nish complete test results in less than 
an hour—for a relatively simple rocket 
firing or even the more complicated 
tests in the Hotshot tunnels. The amount 
of time necessary to process and reduce 
the data depends more on the other 
work scheduled for the computer than 
on the test data itself. 

An “off-line” operation, the com- 
puter receives its data inputs from the 
paper-tape ERA 1102’s which have 
been operating at the Center since 1955 
This data is put onto magnetic tape and 
reduced through a simplified program 
ing language known as Fortran (for 
formula translation). A scientific com 
puter language, Fortran provides the 
Arnold scientists and engineers with a 
symbolic coding system closely resem- 
bling the language of mathematics 

In addition to reducing test data, the 
7070 is used for payroll and cost dis 
tribution and soon will be keeping rec 
ords of material costs and inventory 
conirol at the Center. 

One enthusiastic scientist at Arnold 
said that the choice is no longer be 
tween slowing down the test or missing 
some data. Now, with the advent of the 
high-speed computer, they are able to 
monitor all the data channels at once 
In his opinion, the 7070 has already 
become a necessity for the efficient con 
duct of some of Arnold’s test programs 

e Future test facilities—The Arnold 
Center has under construction two new 
facilities. The first, a mew Vertical 
Rocket Test Cell, will initially be able 
to handle rocket engines producing a 
thrust of 500,000 Ibs. at simulated alti 
tudes in excess of 100,000 ft. Its con 
struction is expected to be completed in 
late 1962 or early 1963 at a cost of $1! 
million. The vertical facility will have a 
length of 250 ft.—most of it under- 
ground, with only the final 100 ft. rising 
above the surface of the earth—and a 
diameter of 100 ft. It will be capable of 
housing complete missiles in an upright 
position, and eventually will be able to 
handle thrusts up to 1.5 million Ibs 

The second major facility is the 
1000-ft. hyperballistic range, 10 ft. in 
diameter, in which a two-pound proj- 
ectile can be accelerated to 20,000 ft 
per second. Although construction has 
begun, it will be two years before it is 
completed. 3 
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Charts Show What 


Man Can Endure in Space 


Garrett Corp. graphically presents limits of 
conditions under which astronaut can function 
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TOLERANCE CONDITIONS for 
a man living continuously in a space 
vehicle have been reduced to composite 
charts by The Garrett Corp. 

The information is the latest com- 
pilation of results in the environmental 
control field and reflects some of the 
studies performed by the firm in its 
Apollo experiments. 

One chart, an oxygen-pressure table, 
shows the physiological effects of oxy- 
gen in the atmosphere of a space vehicle 
and the total pressure of that atmos- 
phere. The second chart presents the 
physiological effects of dry-bulb tem- 
perature and the humidity of the atmos- 
phere in a space vehicle. 

Three main areas of physiological 
performance are defined by the oxygen 
chart—a minimum acclimatization 
zone, an unimpaired performance zone 
and a maximum tolerance zone. 

The unimpaired performance zone 
indicates that range which can be tol- 
erated indefinitely without performance 
decrement. This range is very similar to 
atmospheric air at sea level containing 
21% QO. by volume and leading to a 
blood saturation of 95%. To maintain 
the same degree of oxygen in the blood 
at lower pressures, the oxygen amount 
must increase. 

The minimum zone is based on the 
effective partial pressure of O., disre- 
garding aeroembolism which may occur 
below 300 mm Hg total pressure in the 
absence of adequate denitrogenation. 
This aeroembolism limitation is indi- 
cated by the interrupted horizontal line 
on the chart. 

The maximum tolerance zone re- 
quires acclimatization—considered to 
be a continuous exposure to conditions 
of successively lower pressure, with no 
intermediate return to higher pressure. 
e “Shirt sleeves”—The second graph 
temperature humidity—describes an 
unimpaired performance zone com- 
monly referred to as a “shirt-sleeve” 
atmosphere. The limits of this zone are: 
a dew point of 35°F, below which ex- 
cessive drying of the respiratory system 
takes place; a relative humidity of about 
70%, above which skin and clothes are 
uncomfortable; a dry-bulb temperature 
of 65°F, below which extra clothing is 
required; and dry-bulb temperature of 
80 to 85°F, depending on dew point. 

At points to the right of the un- 
impaired performance zone, appreciable 
perspiration will occur as the body seeks 
to maintain a heat balance. At the nor- 
mal limit, the perspiration rate will be 
one pint per hour. The extreme rate is 
one quart per hour, and many individ- 
uals cannot adjust to this. 

The charts were developed by F. H. 
Green of Garrett's AiResearch Manu- 
facturing Div., in cooperation with Dr. 
J. Waggoner, also of AiResearch, and 
Dr. U. Luft of Lovelace Foundation. 8% 
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Monsanto High Heat Resins for space age applications 


Monsanto Resinox high heat resistant resins were developed to withstand elevated temperature exposures. Now being used 
in missile and rocket components, laminates made with Resinox Resins have high strength-to-weight ratio, low rate of 
ablation, excellent shock resistance, low thermal conductivity, and stability at extreme temperatures. 


Monsanto High Heat Resins include: 
Resinox $C-1008—Phenolic Laminating Varnish. Designed for apr 
Resins $C-1013 — Silane Modified Phenolic Veralsh. For apf 


ext 


Resinox TS-5946—Elastomer Modified Phenolic Varnish. 





ease of layup, and increase flexibility and resilience of final laminate 


Resinox RI-4080 — Modified Phenolic Resin Compound. Modified phe 


resin designed for use in moldings which must have short-term heat re 


stance to temperatures of 2000°F or higher 

Resinox Ri-4009—Phenolic Resin Compound. Developed for use with 
estos filter materials. It can be used in dry powdered form or as a 
Icohol. For more information, write foria copy of 


armish when dissolved in aicoh¢ 
to Monsanto Chemical Company 


vh Temperature Resistant Resins-Folder” to Monsanto C 
Plastics Division, Room 828, Springfield 2, Massachusetts 


Resinox Reg. U.S. Pat. Off 
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in Apollo step-up . . . 


Prospector Getting Hard Second Look 


by Hal Taylor 
THE STEPPED-UP time 


for Project Apollo is forcing changes 
in the U.S. lunar exploration program 

including the possibility that the 
spacecraft may be 
dropped or modified. 

NASA officials 
lunar design study 
about $2 million will be awarded in the 
next couple of months 

However, the big question of whe 
ther to proceed with Prospector at a 
cost of hundreds of millions of 
be decided until next 
Besides its huge costs, other factors 


schedule 
Prospector series 


that 


contracts 


reveal various 


worth 


dollars 
will not yeal 
forcing the space agency to take a sec 
ond look at the program include 

— Under its present schedule (1966 
1967), the first Prospectors will be 
launched at just about the same time as 
U.S 
biting and landing on the moon 


astronauts are scheduled to be or 


—The complexity of the spacecraft 
plus the difficulty of soft-landing it on 
the moon, make its chances of 
questionable at that date. Also its value 
It may be possible to accomplish most 
Prospector experiments on the first- and 
lunar 
Ranger and Surveyor 

While it ts likely 
will get 
changes are almost certain to be made 
The 
same sort of changes are already in the 
works for Ranger and 

e More launches 
launches 


success 


second-generation spacecraft 


that some form of 


Prospector the go-ahead, big 


in its configuration and its mission 


Surveyor 


The 
designed 


number of 
Ranger for in 
eventual hard landing on the moon 
has been increased from five to perhaps 
iO 
Surveyor—the lunar soft-landing ve 


hicle—will have a modified B version 
which will make orbital reconnaissance 
missions to the late 
1964. Originally seven 


launchings, its 


moons surface in 
scheduled for 

total will probably be 
increased 

Prospector’s problems stem directly 
from President Kennedy's order for 
step-up in the U.S { 
to the moon and back It was first 
scheduled for 1970, but NASA now has 
hopes of accomplishing that mission as 
1967. By 1965, the 
agency hopes to orbit the moon with a 
manned Apollo spacecraft 

Prospector was first envisaged as a 


tool to carry on the lunar experimenta 


effort to get a man 


early as space 
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New Target—Ryan’s Firebee 124-E 


DELIVER) 


for surface 


OF FIREBEI! 


{o-aur 


124-E 


trainine. New 


missile 


tion Ranger and Surveyor 
Later, its concept was changed to in 
clude its utilization as a support mission 
for a manned lunar landing 

Under that plan, Prospector would 
land thousands of pounds of useful 
payload at a predetermined point on the 
Before the landing of 
men, it could establish a small depot 
of supplies and equipment, possibly in 


for surface transporta 


begun by 


moons surface 


cluding a “jeep” 
tion and small rockets to return selected 
surface samples to earth 

An instrumented version could pro 
vide detailed site survey prior to 
manned landing. It could also provide 
with a small radiation shelter to 
protect him from solar storms 

© Part of Apollo—But the job of 
returning surface samples to earth could 


be better handled by men 


man 


In addition, more advanced versions 
of the Apollo spacecraft will probably 
be able to their support 
moon 


Carry 
equipment to the There is 
the possibility that if Prospector is pri 
marily designed to support a manned 
landing, it might better be placed under 
the management of Project Apollo and 
integrated into its operations 

NASA officials are quick to point 
out that the whole Prospector program 
within the 


own 


also 


detailed study 
final 
depend upon the progress of the Apollo 


under 
and 


is now 


agency decisions on it will 


effort and the success of its predeces 
sors, Ranger and Surveyor 
launch 


Ranger I was scheduled for 


jet target drones is now 


White Sands 


being made to 


model is special configuration of Ryan Q-2C 


early this month, but a whole series of 
technical problems forced a postpone- 
ment until] late August or early Septem- 
ber 

Meanwhile, the space agency took 
another step in its speed-up of the 
{pollo program as it announced that 
the Massachusetts Institute of Tech- 
nology had been awarded a design con 
tract to develop several guidance sys 
tems for the spacecraft 

MIT’s Instrumentation Laboratory 
has been working on a design study of 
the Apollo spacecraft guidance and 
navigation system for the past seven 
months 

Under the contract, the MIT group 
will design and build the first several 
contractor will be 
chosen to manufacture the systems 

The laboratory is the oldest member 
of the Apollo contractor team. The 
early selection of the guidance-naviga- 
tion system contractor was required be- 
cause the guidance system development 
is basic to the overall Apollo mission 


systems. Later, a 


The instrumentation laboratory is a 
non-profit organization employing about 
1200 employees. It is headed by Dr. € 
Stark Draper, often called the “father 
of inertial guidance.” 

In addition to the on-board guid- 
ance and navigation system, the labo- 
ratory will also develop required ground 
support and checkout equipment. A 
contract covering the first year’s effort, 
to cost an estimated $4 million, will be 
signed shortly 3 
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ARS meeting told... 


Guidance Adequate for Soft-Landing 


STL scientists present de- 
tailed analysis showing that 
philosophy is equal to need 
but sensors are lacking 


by Charles D. LaFond 


STANFORD, CALIF.—The only limit- 
ing factor in achieving soft lunar land- 
ing velocities of less than 20 feet per 
second is the state of the art of sensors. 

If sensor accuracy can be improved 
(or if those employed prove to be better 
than is currently assumed) velocities of 
less than 10 ft. per second are possible. 

Under a recent subcontract to the 
Jet Propulsion Laboratory, scientists at 
Space Technology Laboratories, Inc., 
have completed a paper study of a 
terminal guidance system for such a 
landing. 

Results of this study were presented 
here last week at Stanford University 
during the First National Guidance, 
Control and Navigation Conference, 
sponsored by The American Rocket 
Society. 

In their paper, R. K. Cheng and I. 
Pfeffer of STL presented a detailed 
analysis of a practical landing scheme. 
The guidance plan involves the use of a 
spacecraft boosted into a transit tra- 
jectory to the moon. 

Midcourse correction, determined 
by earth-based radio tracking facilities, 
controls the landing to a predesignated 
impact area within reasonable toler- 
ances. 

A landing velocity of approximately 
20 ft. per second, the authors said, will 
permit safe landing of even sensitive 
scientific instruments. 

© Meeting jammed—This first na- 
tionwide assembly of G&C experts ex- 
ceeded all expectations in attendance. 
Planning for from 350-400 registrants, 
the conference found itself swamped the 
first day with over 700 attendees and 
more arriving each day thereafter for 
the three-day meeting. 

That a general conference for this 
field was long overdue actually was 
indicated several months ago when the 
first call for papers was issued. Over 140 
were submitted for presentation at the 
15 technical sessions; from among 


these, committee chairmen selected 75. 
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Evening sessions were required in order 
to accommodate all of these. 

Principal speakers at the three 
luncheons and banquet were Dr. C. 
Stark Draper, MIT; Dr. Helmut Schlitt, 
Bell Aerosystems Co.; Dr. L. D. Schiff, 
Stanford University; and J. R. Moore, 
President of Autonetics Division of 
North American Aviation. 

Reflecting the mood of the majority 
of conferees, Draper asserted that guid- 
ance and control will never be a limiting 
factor in any future U.S. space effort. 
When the rest of the technology is ready 
for another step forward, he declared, 
it will find G&C ready and waiting. 

© Lunar landing detailed — Coast 
altitude and spacecraft orientation, said 
Cheng and Pfeffer, would be maintained 
by a cold gas altitude control system. 
It would hold the vehicle in proper 
thrust direction for midcourse correc- 
tion. Control both in thrust and altitude 
would be accomplished by three liquid- 
propellant vernier engines. 

Nearing the moon at a closure rate 
of over 8000 ft. per second, the vehicle 
would be orientated by earth command 
to proper direction for retrothrust ap- 
plication. Sun-and-star or Sun-and- 
Earth tracking sensors would provide 
basic attitude reference. 

Terminal deceleration phase starts 
at about 50 nautical miles altitude above 
the moon. Ground command orienta- 
tion of the vehicle would be such that 
the thrust axis is nearly parallel to the 
approach velocity vector. 

At an altitude of roughly 40 nautical 
miles above the lunar surface (de- 
termined by radar altimeter), a main 
solid-propellant engine would be ignited 
for retrothrust, slowing the craft to a 
relative velocity of 660 ft. per second, 
the authors said. 

Guidance with respect to altitude 
velocity profile would not be employed 
during main engine retrothrust. Ac- 
curate measurements by the terminal 
sensors would be difficult during the 
phase because of high altitude, large 
flame effects, and vibration. 

Instead, the authors pointed out, 
system design would accommodate 
probable tolerances in engine burnout 
altitude and velocity. 

Burnout would occur at about 6 
nautical miles, followed shortly by 
engine jettison. The verniers would pro- 
vide terminal retrothrust for the soft 
landing. Body-mounted Doppler radar 


sensors would supply altitude and ve- 
locity data during the phase of flight. 

The vernier engine thrust level at 
10 feet altitude would be reduced to 
that which would provide a new thrust 
acceleration of one lunar-g. The craft 
would descend at constant velocity of 
10 ft. per second; lateral guidance 
would be terminated. 

The system must be able to remove 
an initial lateral velocity error of at 
least 100 ft. per sec. Lateral landing 
velocity, the authors said, must not 
exceed 10 ft. per sec. 

At 30 feet the verniers are shut off 
and the craft free-falls to the lunar 
surface, impacting at a rate of 20 ft 
per sec. A three-legged landing gear 
would absorb residual energy at landing 
to limit shock effects on the craft and 
its scientific instruments. 

¢ Instrumentation required—Basic 
subsystems required for the terminal 
guidance system include an altimeter, 
communications antenna, three Doppler 
radar sensors and antennas, an altitude 
control system, an accelerometer, and 
control computer. 

Slant range from the altimeter, 
range rates from the Doppler radars, 
and thrust acceleration data from the 
longitudinal accelerometer are fed to 
the computer. 

The computer then determines slant 
range along the thrust axis to the lunar 
surface, vehicle velocities along the 
roll pitch, and yaw axis and thrust ac- 
celeration. The computer then com- 
mands thrust acceleration and pitch 
and yaw rates for guidance correction 

The computer also directs gimbal- 
angle steering corrections for a high- 
gain communications antenna to main- 
tain an Earth fix despite vehicle maneu- 
vering during the vernier solo phase. 

All the necessary equations to per- 
form the lunar landing guidance and 
control functions have been worked 
out, the scientists said. Detailed error 
analysis, based on anticipated tolerances 





of actual hardware indicate the fol- 
lowing: 
1) Vertical velocity error is due 


primarily to an assumed error of plus 
or minus 10 ft. (3-Sigma) in the al- 
timeter reading at vernier engine shut- 
off. 

2) Horizontal velocity error is due 
almost totally to an assumed random 
bias error of 3 ft. per second (3-Sigma) 
in each Doppler radar beam. 3 


missiles and rockets, August 14, 1961 














industry 


RADIO CORPORATION OF 
AMERICA began construction of a 
175,000-sq.-ft. addition to its Burling- 
ton, Mass., plant. RCA’s Aerospace 
Communications and Controls Div. will 
occupy the new wing, scheduled for 
completion in early 1962. Included will 
be a 30-ft.-high bay area suitable for 
missile assembly. 


W. L. GORE & ASSOC., INC., 
fluorocarbon processing facilities have 
been more than doubled by plant ex- 
pansion of the Newark, Del. firm. The 
addition will provide for new technol- 
ogy being developed by Gore in the 
field of fluorocarbon polymers, espe- 
cially polytetrafluoroethylene 


DYNALECTRON CORP.’s Land- 
Air, Inc. subsidiary has established a 
new division at Santa Barbara. The new 
Paradyn Division will provide comput- 
ing, mathematical and general technical 
services to defense agencies and indus- 
trial firms engaged in research and de- 
velopment. The staff will be composed 
mainly of mathematicians, with a high 
proportion of Ph.D.’s. 


ASTEK INSTRUMENT CORP., 
Armonk, N.Y., has been formed to de- 
sign and manufacture precision flight 
and engine instruments for advanced 
aircraft and missiles. Already designed 
is a fully automatic cabin-pressure con- 
trol system for use in space vehicles and 
high-altitude aircraft. 








| S-3 Satellite 


(Continued from page 16) 


FORD MOTOR CO. Defense Prod- | 


ucts Group established a Los Angeles 
office responsible for liaison with the 
Air Force Systems Command's Space 
Systems and Ballistic Systems Div., and 
other functions. The office will repre- 
sent both Aeronutronic Division and the 
Special Military Vehicles Operations. 


LORAL ELECTRONICS CORP. 
acquired the American Beryllium Corp., 
Inc. and its subsidiary companies, 
United States Beryllium Corp. and 
Visioneering Corp. American Beryllium 
and United States Beryllium constitute 
the largest independent beryllium-fab- 
ricating operation in the country. The 


acquisition will be operated as a wholly | 


owned subsidiary of Loral. 


GEOSCIENCE, LTD., has been 
formed in San Diego to do scientific 
research and development work. The 
firm’s president, Dr. H. F. Poppendiek, 
said contracts for research in ballistic 
missile defense, nuclear power systems, 
new space propulsion concepts, and 
atmospheric physics have already been 
received. 


HEWLETT-PACKARD CO. and 
the Sanborn Co. have merged through 
exchange of stock. The merger becomes 
effective Aug. 31, with Sanborn con- 
tinuing as a separate corporation. San- 
born stockholders will receive 1.4 shares 
of common and 1 share of preferred 
H-P stock for each share held. 





Financial Reports 


COMPANY PERIOD INCOME EARNINGS 
1961 | 1960 1961 1960 

Aerojet-General  |6 mo. May 31 | $238,058,005, $200,511,325| $ 5,995,850 $ 4,456,556 
Amphenol-Borg 6 mo. June 30 34,641,054, 35,226,005 463,470 1,532,948 
Atlas Chemical 6 mo. June 30 40,284,000 40,178,000 2,204,000 2,369,000 
Burnell & Co. \Yeor, Mar. 31 3,505,567 3,223,303 134,178 122,092 
Celanese Corp. of ica 

America 6 mo. June 30 133,515,997, 137,453,943 8,621,439 10,054,290 
Cohu Electronics | 6 mo. June 30 5,417,204 3,211,945 404,34] 13,632 
Dynamics Corp. of 

America 6 mo. June 30 22,226,614, 20,675,146 881,840 870,926 
Electronic Associates |6 mo. June 30 8,631,000 6,485,000 404,000) 435,000 
Hagan Chemical & oa 

Controls 6 mo. June 30 20,034,463 20,035,595 820,909 901,822 
Hallicrofters Co. Quarter May 31 13,641,000 6,751,000 362,000) 140,000 

9 mo. May 31 41,893,000, 21,872,000 1,125,000 650,000 

IMC Magnetics Corp. | Year Feb. 28 4,622,061 4,085,251 —74,955 25,841 
Lorai Electronics Year Mar. 31 35,776,964, ‘17,439,871 1,301,618 579,216 
Martin Co. 6 mo. June 30 | 414,233,246 302,758,898 13,538,418 7,647,710 
Motorola Inc. 6 mo. June 30 | 128,722,224 145,725,874 3,062,529 6,506,218 
Vitro Corp. of 

America 6 mo. June 30 23,323,716 30,480,351 978,365 546,398 
Xerox Corp. 6 mo. June 30 25,835,049, 16,621,081, _—+1,993,038 1,066,111 
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| —To measure particle fluxes, types and 
| energy as a function of direction, time 
| and position, in and around the Van 
Allen radiation belts. The detector is 
most sensitive to the low-energy part- 
icles which have not been directly meas- 
ured to date and yet have been indi- 
cated to be in the inner and outer radia- 
tion belts. 

—Solar Cell experiment—To meas- 
ure the effects of the deterioration of 
solar cells caused by direct exposure to 
the radiation in the Van Allen belts. It 
consists of four strips of silicon solar 
| cells, with 10 cells per strip, mounted on 

the surface of the spacecraft. One strip 
| of 10 cells is unprotected, while the re- 

maining three strips are protected by 
3-, 20-, and 60-mil-thick glass, respect- 
ively. During the life of the spacecraft, 
| it will be possible to compare the effect- 

iveness of the glass filters in preventing 
| degradation of the solar cells due to 
radiation. 

© Milestone — Space Agency offi- 
cials said that the S-3 represents a mile- 
stone in engineering design with its ca- 
pability of accommodating 10 particle- 
detecting systems and associated elec- 
tronics, all in a usable volume area of 
1.578 cu. ft. 

An octagon-walled platform, fabri- 
cated from nylon honeycomb and fibre- 
| glass with an aluminum cover .020-in. 
thick, houses most of the electronics 
and instruments. Height of the octagon 
is 5% in. It is slightly more than 26 in. 
across the flats of the octagon. A trans- 
mitter is located in the base of the 
payload, allowing heat to dissipate 
through the structure and aluminum 
cover. 

The satellite will be launched with 
a Delta booster at an inclination angle 
of 33 degrees from the Equator. Due to 
the highly eccentric orbit and small pow- 
er of its transmitter, it will be one to 
two weeks before an accurate orbit can 
be determined. Since the orbital period 
is 31 hours, almost a day may pass 
before an orbit can be confirmed. 

S-3 will be followed by project S-64. 
That satellite will carry equipment to 
measure the particle fluxes, types and 
energies in the outer edge of the outer 
Van Allen Radiation belt as functions 
of position, direction and time. 

It will also study long period varia- 
tions in the primary cosmic ray in- 
tensity. 

Several particle detector systems, an 
optical aspect sensor, and a magnetom- 
| eter for aspect and field measurement 
| will be carried by the spacecraft and 

placed in a 24-hour orbit at an altitude 
| of 22,300 statute miles. 33 
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—products and processes 
































Incremental Power 


Spectrum Analyzer 


An Incremental Power Spectrum 
Analyzer, developed to provide direct 
reading measurements of RF power and 
frequency with laboratory accuracy 
under operational conditions for sta- 
tionary, mobile, airborne or shipboard 
application is available from Hallicraft- 
ers. Using sampling techniques, this in- 
strument provides a continuous display 
of microwave signal power distribution 
with an accuracy formerly obtainable 
only with point-to-point measurements. 
The first model of the incremental 
power spectrum analyzer offered com- 
mercially covers the S-band spectrum 
from 2400 to 3650 megacycles each. 
For complete coverage of the band, the 
10-mc/s channels overlap at the half- 
power (3db) points. 

Circle No. 225 on Subscriber Service Card 


Recording Amplifiers 


Miniaturized, encapsulated d-c re- 
cording amplifiers and chopper oscilla- 
tors for carrier-erase airborne tape re- 
corder systems are available from West- 
rex Recording Equipment. The RA- 
1665 amplifier consists of an input 
chopper-modulator, a stabilized band- 
pass amplifier and an output chopper 
demodulator. A RA-1666 chopper 
oscillator supplies the high-frequency, 
square-wave signals for up to 13 ampli- 
fiers. Each all-solid-state module is 
about three cubic inches in volume. 


Both have been successfully operated 
40 











during 600-g shocks with a time dura- 
tion of 10 milliseconds. The modules 
can be encapsulated in polyurethane or 


epoxy resin. Performance characteris- 
tics in severe environments are out- 
standing. 


Circle No. 226 on Subscriber Service Card 


° ° 
Slip Rings 

Slip Ring Company of America is 
marketing a line of slip rings specifically 
designed for space and space environ- 
ment applications. These assemblies are 
available with up to hundred 
circuits. They are characterized by ex- 
tremely low noise to signal ratios, en- 
abling transmission of minute signals 
with accuracy and without distortion 

Circle No. 227 on Subscriber Service Card 


several 


Portable Strain Indicator 


A portable strain indicator provid- 
ing digital readout and twice the gage 
factor range previously provided is 
available from Electronics & Instru- 
mentation Division of Baldwin-Lima- 
Hamilton Corp. Designated the Type 
20, the new indicator represents a sig- 
nificant improvement over the Type N 
unit and provides digital readout and 
doubied gage factor range. The indi- 
cator is designed to give simple, fast, 
dependable operation with most com- 
mercially available strain gages in one-, 
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two- or four-arm networks, and with 
strain gage transducers, bonded or un- 
bonded, to provide direct indication of 
the measured variable. 

Circle No. 228 on Subscriber Service Card 


High Temperature Furnace 


A reliable graphite tube furnace for 
achieving uniform high temperatures 
over a relatively large volume is avail- 
able from Temptron, Inc. Designated 








Model 2210, the furnace is a research 
tool useful for expansion measurements 
at elevated temperatures. The furnace 
is capable of operation to 5500°F. The 
heating element, a graphite tube 12 in 
in diameter and 30 in. long, operates 
in an inert atmosphere. The uniformly 
heated zone extends over the center ten 
inches of the tube with variations in 
temperatures of less than 100°F from 
the average. 
Circle No. 229 on Subscriber Service Cord 


Low Speed Perforator 


A low speed tape perforator offering 
extremely rugged reliability has been 
developed by Soroban Engineering, Inc 
Designated as Model LP-2, the per 
forator operates at punching speeds up 
to 120 codes per second. Many of the 
design feature used in Soroban’s GP-2 
super-speed tape perforator are simila! 
to those used in the LP-2. These include 
feeding mechanism, punch and die as 
semblies, magnets. In the LP-2, the re 
luctance pickup is mounted internally 
to the punch and eliminates field ad 
justment. All other adjustments are 
made at the factory, including air gap 
between the pickup and the timing disc 

Circle No. 230 on Subscriber Service Card 


S-band Parametric Amplifier 


The Motorola Solid State Electron 
ics Department has available a high 
gain, low-noise parametric amplifier de 
signed for operation at 2480 mc—2520 
me in S-band. Outstanding characteris 
tic of the new device is a design permit- 
ting universal application of the basic 
amplifier as: a broadband parametric 
amplifier, a narrowband parametric am- 
plifier, or as a parametric up-converter 
with output at X-band. Designated 
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Model SPAOI1, the Motorola device 
utilizes a single, silicon p-n junction 
diode as the variable-capacitance energy 
storage element, a miniature ferrite cir- 
culator for input-output signal separa- 
tion, and filters at the input and idler 
circuits to permit extremely wideband 
operauions. 
Circle No. 231 on Subscriber Service Card 


Silicon Power Rectifiers 


The Semiconductor Division of 
Hughes Aircraft Co. is marketing its 
“Golden Line” of silicon power recti- 
fiers. Electrically they feature an ex- 
tremely low reverse leakage of less than 
one microamp at rated voltage at room 
temperature. Typical units have a for- 
ward voltage drop of less than one volt 
and a dynamic impedance as low as 
0.0035 ohms at rated current. Surge 
currents of up to 240 amps can be 
safely applied on the 12 amp units for 
one cycle at 60 cps and the same amp- 
erage can be obtained with the reverse 
polarity units. Production quantities of 
the 6 and 12 amp units can be supplied 
in quantity in the 600-1000 volt ranges 

Circle No. 232 on Subscriber Service Cord 


Crimping Tool 

A crimping tool for making iast, 
reliable connections between wires and 
terminals in electronic production is 
available from Pacific Coast Electronics 
Corp. The tool, especially designed for 
use with Pacific Coast's Tri-El terminals 
when hand-operated by the average as- 
sembler, is capable of production rates 
in excess of 700 connections per hour 
The combined use of the tool and the 
Tri-El terminal enables an operator to 
fabricate circuits at 250° higher rates 
than with other types of terminals 


Circle No. 233 on Subscriber Service Cord 


Planetary Gearmotors 


A planetary gearing system for use 
with |'2-in. precision motors provides 
up to 500 in.-lbs. of torque at 8 rpm 
continuous duty and up to 1000 in.-lbs. 
of torque for intermittent use is avail 
able from Globe Industries, Inc. Ball 
bearings are used at all bearing loca- 
tions to provide stage efficiencies of 
95% or better, and gearbox rating is 
1/10 hp. System offers a choice of 18 
reduction ratios from 1.87:1 to 941:1 


in the smaller design. 
Circle No. 234 on Subscriber Service Card 
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Precise Pneumatic Actuators 

Security Valve Company is market- 
ing Series P Pneumatic Positioning 
Actuators designed for signal pressures 
in the 3 to 15 PSIG range or as re- 
quired. With air-to-open action, the 
flow thru the valve body is normally 
directed in over the valve plug while 
in the air-to-close action, the flow is 
normally directed in under the valve 
plug. The new actuator has a position 
accuracy of 0.1% of the stroke. The 
positioner is completely adjustable from 
the outside which eliminates the normal 
time-consuming cut and try starting air 
and span adjustment associated with 
many existing designs. 

Circle No. 235 on Subscriber Service Card 


Ferrite Core Memory 


The RQA, an addition to the line 
of “R” series ferrite memories, is avail- 
able from Ampex Computer Products 
Co. The RQA has a 5 microsecond 
memory cycle with an access time of 
2.0 microseconds and a buffer cycle of 
2.5 microseconds. Standard word capac- 
ities are 1024, 2048, 4096, 8192, 
16.384, and 32,768 available in 8 to 
60 bit word lengths. Standard operating 
modes are random access with clear- 
write, read-regenerate cycles or load 
and unload half cycles. Available as an 
option—sequential-access. 

Circle No. 236 on Subscriber Service Cord 


Welding Controller 


An automated arc welding control 
ler is available from Automation Devel 
opment Corp. Designated Model 408A, 
this controller solves automatically the 
problem of accurately positioning the 
electrodes of an arc welder in order to 
maintain constant voltage drop across 
the material being welded. By means of 
this device, which utilizes the company’s 
standard step-servo motors and con- 
trollers, high quality welds can be con- 
sistently and automatically produced 
under the most difficult and exacting 





conditions. The usual problems of in- 
advertent burning of electrodes or pro- 
duction of “weak joints” are practically 
eliminated. 

Circle No. 237 on Subscriber Service Card 


Asbestos-base Plastics 


Two new reinforced plastics made 
with asbestos base and _ proprietary 
phenolic resins have been added to their 
line of Tayloron high temperature ma- 
terials by Taylor Fibre Co. The mate- 
rials are designated as Tayloron PA and 
Tayloron PA-6. They were developed 
specifically for use in rocket com- 
ponents and other high temperature ap- 
plications. Tayloron PA has the best ma- 
chining properties of all asbestos-base 
grades of reinforced plastics. It is also 
characterized by excellent thermal in- 
sulation, heat resistance, good ablation 
performance in a wide temperature 
range, high tensile and flexural strength 
and good impact resistance. 

Circle No. 238 on Subscriber Service Card 


Direct-Reading Wavemeter 


A data-dial direct-reading wave- 
meter providing high accuracy of direct 
frequency readout over the entire range 
of the instrument without requiring cor- 
rection tables or charts to compensate 





for residual non-linearity is available 
from General Communication Co. The 
frequency scale is a lightly sloping line 
on a long tape, which moves behind a 
window on which a curved index line is 
drawn. As the cavity is turned through 
its range, the intersection of these two 
curves shifts by exactly the amount 
needed to offset residual variations over 
the band covered, giving frequency at 
any setting without further correction 
Circle No. 239 on Subscriber Service Cord 


Digitel Readout Assembly 


An assembly of digital readouts fea- 
turing quick-disconnect and plug-in is 
available from Industrial Electronic En- 
gineers, Inc. Called the Series 20000P 
Digital Readout, it offers the advantages 
of dual front and rear maintenance. The 
entire assembly, which is sub-panel 
mounted, may be easily removed from 
the master panel by use of the four 
large captive thumb screws conveniently 
located at the front of the assembly 

Circle No. 240 on Subscriber Service Cord 
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——tontracts 


NASA 


$300,000—Martin Co., Denver; Lockheed Air- 
craft Corp.; General Dynamics/Astronau- 

individual 
6-mo. contracts to study vehicle prelimi- 
nary design problems involved in flight- 
testing a nuclear rocket engine in an 
upper stage on a Saturn booster. (4 con- 
tracts—$75,000 ea.) 

$95,000—-The Marquardt Corp., Van Nuys, 
Calif., from Langley Research Center, for 
facility equipment to boost the Center's 
structural wind-tunnel testing tempera- 
ure from 600°F to maximum of 2000°P. 


MISCELLANEOUS 


$1,315,000—Avien, Inc., Woodside, N.Y., from 
AF and Navy, for equipment and instru- 
ments for missiles, aircraft, undersea and 
industrial uses. 

$1,000,000—-General Electric’s Ordnance Dept., 
Pittsfield, Mass., from Tidewater Keiwit- 
P.E.C., for aiming reference system for the 
600-ft. radio telescope being installed at 
Sugar Grove, W. Va. 

Telecomputing Corp., 
Lockheed Aircraft 
launching equipment 
closed. 

Fieming Industries, Inc., Torrance, Calif., 
from Rocketdyne Div. of North American 
Aviation, for electronic initiator units for 


Los Angeles, from 
Corp., for satellite 
No amount dis- 


the Saturn space vehicle program 
Amount not disclosed. 
General Precision/Librascope, Glendale, 


Calif., from Calif. Institute of Technology 
Jet Propulsion Laboratory, for investiga- 
tion of future data-processing needs in 
space and planetary probes. No amount 
disclosed. 


NAVY 


$1,900,000—Transducer  Div., Consolidated 
Electrodynamics Corp., from BuWeps, for 
manufacture of pressure detectors, hydro- 
phones, and depth compensators 

$1,500,000—Goodyear Aircraft Corp., Akron, 
Ohio, for production of Asroc missile- 
launched depth charges 

Hamilton Standard Div., United Aircraft 
Corp., from Boeing Co., for automatic 
stabilization equipment for first hydro- 
foil antisubmarine patrol boat No 
amount disclosed. 

Bendix-Pacific Div., The Bendix Corp., North 
Hollywood, Calif., from Bureau of Ships, 
for five automatic maneuvering control 


systems for Polaris-firing atomic sub- 
marines. No amount disclosed 
ARMY 
$10,485,000—Bendix Corp., Eclipse Pioneer 


Div., Teterboro, N.J., for Pershing missile 
components and engineering services 


AIR FORCE 


$16,000,000—-Graver Tank & Mfg. Co., Div. of 
Union Tank Car Co., Chicago, from The 
Fluor Corp., for fabrication and erection 
of steel plate work for 18 Titan launch 
silos at Davis Monthan AFB 

$15,381,250—General Electric’s Light Military 
Electronics Dept., Utica, N.Y., from Nort- 
ronics, for development of missile guid- 
ance computer for Skybolt 

$6,000,000—North American Aviation, Inc., 
Los Angeles, for GAM-83 Bullpup kits and 
launchers. 















a A 
PRECISION - Square, Flat 


/ and Rectangular Wire 
with Controlled Edges 


For WIRE-WRAP and PLUG or PIN 
type CONNECTORS for computors, 
control systems, missiles, etc., Also 
for springs, terminals, forms, fit- 
tings, prongs, contacts and clips. 


Silvercoate ® Beryllium Copper — Brass — Bronze — ni-clad-ti 
Titanium — Aluminum — Hot Solder Dipped — Tinned — etc. 

Square and rectangular shaped wires are frequently used 
in modern “wrapped” terminal and pin or plug type connectors. 
For this application the edges must be finished quite sharp (usually 
.003 radius corners or less) but without a burr or flashing. Also 
required are closely controlled dimensional tolerances and smooth 
finish. Uniformity of temper is essential. Therefore close control of 
all facets of wire manufacturing is of paramount importance. 


LITTLE FALLS ALLOYS. INC. 

















189 CALDWELL AVENUE, 
PATERSON 1, NEW JERSEY 








42 





Circle No. 10 on Subscriber Service Card 


Co., 
electronic 


Chicago, for 
warfare 


$3,000,000—Hallicrafters 
classified airborne 
penetration systems. 

$2,898,600—-Douglas Aircraft Co., Cape Cana- 
veral, for launch support of space pro- 
grams 

$1,704,000—-Electronic Communications, Inc., 
St. Petersburg, Fila., from Burrcughs 
Corp., for production and delivery of air- 
borne maintenance spare communications 
and data link equipments for use in 
ALRI-SAGE early warning aircraft 
ground equipment installation, etc 

$1,651,000—Radiation, Inc., Palo Alto, Calif., 
for high-output transmitters and power 
supplies for the space probing “‘Haystack” 
antenna system 


$625,618—Reeves Instrument Corp., subsidiary 
of Dynamics Corp. of America, New York 
City, for maintenance and logistic support 
supply services for Strategic Air Com- 
mand's radar bomb-scoring system 

$200,000—Commercial Sales Div., American 
Bosch Arma Corp., Garden City, N.Y., for 
hydraulic accumulators for installation at 
hard sites of Titan IJ (Phase HS-1) 

$200,000—Electronics Div., Arnoux Corp., Los 
Angeles, for decommutation ground sta- 
tions for Atlantic Missile Range 

$193,000—-Temco Electronics Div. of Ling- 
Temco Electronics, Inc., Dallas, from 
Rome Air Materiel Area, for production of 
video correlators for ground-based height- 
finder FPS-6 radars 


$113,528—National Research Corp., Cam- 
bridge, Mass., for studies and experiments 
on effects of ultraviolet radiation on space 
vehicles 


$100,000—Clauser Technology Corp., Torrance 
Calif., for study of cryovapor pumping 
techniques and the building and testing 


of a scale model of a space simulation 
chamber. 
$80,000—Computer Equipment Corp., Los 


Angeles, from Missile Development Center 
Holloman AFB, for development and pro- 
duction of system for use in measuring 
speeds on supersonic test sled track and 
production of digital readout devices and 
circuit elements (2 contracts) 


REQUESTS 


Space Task Group, Procurement and Sur; 
ply Office, has issued an RFP 9-150 for Proj- 
ect Apollo spacecraft. Proposals are due t& 
be received at the National Aeronautics and 
Space Administration-Space Task Group 
Procurement and Supply Office, Langley 
Field, Va. by Oct. 9, 1961. The following firms 
have been invited to participate 

The Boeing Co., Aerospace Div., P. O. Box 
3707, Seattle 24, Wash., Attn: L. A. Wood— 
Chance Vought Corp., Vought Astronautics 
Div., P. O. Box 5907, Dallas 22, Tex., Attn 
J. Russel Clark, Subsequent to Sept. 1, 1961 
Chance Vought Corp., subsidiary of Ling- 
Temco Vought, Inc., Vought Astronautics 
Div., P. O. Box 5907, Dallas, Tex.—Douglas 
Aircraft Co., Inc., 3000 Ocean Park Bivd 
Santa Monica, Calif., Attn: C. R. Able—Gen- 
eral Dynamics/Astronautics Div., P. O. Box 
1128, San Diego, Calif., Attn: James Dempsey 
—General Electric Co., Missile and Space 
Vehicle Dept., 3198 Chestnut St., Philadel- 
phia 1, Pa., Attn: H. W. Page—Goodyear Air- 
craft Corp., 1210 Massillon Rd., Akron 15 
Ohio, Attn: R. W. Richardson—Grumman 
Aircraft Corp., Beth-Page, L.I., N.Y., Attn 
L. J. Evans—Lockheed Missile & Space Co 
Sunnyvale, Calif. Attn: L. E. Root—The 
Martin Co., Baltimore 3, Md., Attn: George 
Trimple—McConnell Aircraft Corp. P. O 
Box 516, St. Louis 66, Mo., Attn: Walter F 
Burke—North American Aviation, Inc., Gen- 
eral Office, International Airport, Los Angeles 
45, Calif., Attn: L. L. Waite—Republic Avia- 
tion, Conklin St., Mingsdale, L.I. N.Y., Attn 
Hyman Stein 

NASA suggests that small business firms 
or others interested in subcontracting oppor- 
tunities on this procurement make direct 
contact with the above firms 


missiles and rockets, August 14, 1961 








——ames in the news 





GARMAN WHEATON 


Dr. Carl E. Barnes: Formerly with 
Minnesota Mining & Manufacturing Co., 
joins FMC (Food Machinery and Chem 
ical Corp.) as vice president for research 


Royal Weller: Named director of engi- 
neering, Space System Division, Lock- 
heed Missiles and Space Co., Sunnyvale, 
Calif. Weller previously was vice presi 
dent-engineering, Stromberg-Carlson Divi 
sion of General Dynamics Corp. 


Dr. Raymond L. Garman: Vice presi 
dent-engineering and research, General 
Precision Equipment Corp., also named to 
new position of vice president and chief 
scientist of General Precision, Inc., the 
company's principal operating subsidiary 
David Balber appointed director of ad- 
vanced product development; Maxwell B. 
Bassett appointed vice president, systems 
management, and a director of General 
Precision, Inc. 

Charles B. Miller and Dr. Curtis B. 
Hayworth: Appointed assistant technical 
directors of Allied Chemical’s General 
Chemical Division, both headquartered at 
General Chemical Research Laboratory 
Morris Township, N.J. 


Dr. S. Dean Wanlass: Formerly with 
Aeronutronic Division, Ford Motor Co., 
joins Packard Bell Electronics as group 
president, Defense and Industrial 
Group. Dr. Wanlass will supervise Pack 
ard Bell’s Technical Products Div., Com 
puter Div., and Physical Sciences Corp 
a 60% company-owned subsidiary 


vice 


Otto G. Quanrud: Former Director of 
Control and Guidance, Rome Air Devel- 
opment Center, N.Y., named planning en- 
gineer with the Advanced Planning Dept., 
Pan American World Airways’ Guided 
Missiles Range Division. 


Elmer P. Wheaton: Promoted to acting 
president-engineering, Douglas Air- 
craft Co., Santa Monica, assuming respon 
sibilities of Vice President Edward F. 
Burton, who has been granted leave be- 
cause of illness. Wheaton had been vice 
president-technical under Burton. 


vice 


E. F. Coy: Named vice president and 
director of marketing, Military Products 
Div., Hoffman Electronics Corp., Los 
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BRIGGS 


Angeles. Coy previously was with Elec- 
tronics Associates, Inc. 


Clarence E. Watson: Previously with 
Remington Rand Univac Div., Sperry 
Rand Corp., joins CBS Laboratories as 
vice president-business administration. 


Al W. Mills: Appointed program man- 
ager for Dyna-Soar project being carried 
out by Sundstrand Aviation, Denver. Mills 
is being transferred from Los Angeles, 
where he was employed by Sundstrand on 
both the Atlas APS and Model 871A 
Flight Vehicle Power Unit. George M. 
Christner transferring to Denver as project 
engineer and assistant to the project man- 
ager; Ted L. Ross reassigned to Denver as 
Dyna-Soar program administrator 


Dr. Martin D. Schwartz: Appointed 
director of operations analysis, North 
American Aviation’s Space and Informa 
tion Systems Div., Downey, Calif. For 
merly Dr. Schwartz was deputy chief of 
operations analysis in the office of Air 
Force vice chief of staff, Washington, D.C 


William A. Sipprefl: Joins Guidance 
Technology, Inc., Washington, DC as 
vice president. Sipprell is former president 
of The Babb Co., New York. 


T. Gordon Hame: Appointed manager 
of advanced development for communica- 
tions, General Dynamics/Electronics’ Mili- 
tary Products Div., Rochester, N.Y. Hame 
formerly was assistant professor, electrical 
engineering, Ohio State University 


Ugo A. Coty: Joins Aerojet-General 
Corp. as assistant to vice president, Azusa 
plant. Formerly Coty was with Lockheed 
Missiles and Space Division. 


R. H. Nelson: Former manufacturing 
manager for Boeing Co.’s Bomarc missile 
program, named electronics manufacturing 





Correction 
M/R on July 31 identified 
John W. Boone, elected to the 


board of Airpax Electronics, as 
a “former” vice president of Ra- 
diation Inc. Actually, Mr. Boone 
is still a Radiation vice president, 


as well as an Airpax director. 














PHILLIPPE 


BOND 


manager; R. W. Lantz named acting direc- 
tor of new electronics packaging group, 
both in Boeing’s Aero-Space Division. 


Rear Adm. Harold M. Briggs, USN 
(Ret.): Veteran of 38 years service, joins 
Washington Technological Associates, Inc. 
as president and chief executive officer. 
Adm. Briggs succeeds Julian H. Ray, one 
of WTA's founders, who will continue as 
chairman of the board of directors. 


Gerald L. Phillippe and Cramer W. 
LaPierre: Elected president and executive 
vice president respectively, General Elec- 
tric Co., New York City. Concurrently, 
both were also elected directors. 


John J. Graham: With Radio Corpora- 
tion of America 14 years, appointed to 
newly-created position of division vice 
president, Operations, of RCA’s Electronic 
Data Processing Division. 


Dr. David M. Gates: Appointed editor 
of Radio Propagation, Section D of Jour- 
nal of Research, National Bureau of 
Standard, Washington, D.C. He succeeds 
Dr. James R. Wait, who will continue re- 
search in radio wave propagation and elec- 
tromagnetic theory and as consultant to 
the Director, Boulder (Colo.) Labora- 
tories 


Dr. Lester M. Field: Named assistant 


group executive, Hughes Aircraft Co.'s 
components group, Los Angeles. Field 
also will continue as director of micro- 


wave tube division and a member of the 
company’s technical board. Lance P. John- 
son named to new corporate position of 
product exploitation director for Hughes 
Culver City. 


Henry W. Royce: Manager of com- 
mand and control advanced design in elec- 
tronics division, The Martin Co., Balti- 
more, elected general chairman of 1962 
National Telemetering Conference to be 
held in Washington next May. 


Dr. John W. Bond, Jr.: Former senior 
staff scientist for Defense Department's In- 
stitute for Defense Analysis, named direc- 
tor of military and space applications for 
Geophysics Corporation of America, Bed- 
ford, Mass 
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GE OR & Fl” 


“Contributions to the United Fund are really investments! Sure, charity takes the edge off hunger 
and misery. And that’s necessary. But the agencies of the United Fund go way beyond that. They give 
the help that gets people back on their feet, makes them productive members of the community 

again. So it makes good sense to give the United Way—as an investment in a stronger, more prosper- 
ous community. Besides, that’s the American way: to take care of our own, right at home. Our company 
makes a contribution, urges its employees to join in and makes it convenient through payroll payments. 
This once-a-year appeal cuts down the confusion of separate drives, too. !t’s more than a charity, George. 


It’s an investment—and a duty—for your business and mine!"" GJVYE THE UNITED WAY 
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—when and where—— 


AUGUST 
International Astronomical Union, 11th 
General Assembly, Pasadena, Calif.. 
Aug. 15-24 
American Rocket Society International 


Conference on Hypersonics, Compton 
Lecture Hall, Massachusetts Institute 
of Technology, Cambridge, Aug. 16-18 


National Naval Aviation Meeting, Institute 
of the Aerospace Sciences, San Diego, 
Calif., Aug. 19-24 


Welded Electronic Packaging Association 
Symposium, Lockheed Missiles and 
Space Co.'s Palo Alto Research Facil- 
ity, Calif., Aug. 21 


National Academy of Sciences 10th Pacific 
Science Congress, University of Hawaii, 
Honolulu, Aug. 21-Sept. 8 


Western Electronics Show and Convention 
(WESCON), Cow Palace, San Fran 
cisco, Aug. 22-25 

American Rocket Society Fourth Biennial 
Gas Dynamics Symposium, cospon- 
sored with Northwestern University 
Technological Institute, Evanston, Il.. 
Aug. 23-25 


American Institute of Electrical Engineers, 





Pacific General Meeting, Salt Lake 
City, Aug. 23-25 
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Rover Progress 





(Continued from page 23) 


conducted at the lab to determine ef- 
fects of high temperatures on fuel ele- 
ments, including investigation of fission 
product escape under such conditions. 

(2) Behavior of rocket reactors 
under abnormal operating conditions. 
Tests at the NTS will determine these 
parameters, probably including destruc- 
tion of full-scale reactors. 

(3) Leaching of reactors to deter- 
mine what fission products would come 
into Open ocean water if a reactor or 
parts of a reactor fell into the sea. 

(4) Magnitude, dispersal and par- 
ticle size studies of radioactive exhaust 
products produced by the reactor. 

Estimated total cost of facilities at 
the Jackass Flats site is between $80 and 
$90 million, which includes mainte- 
nance and disassembly buildings, test 
stands, control centers, and other sup- 
port equipment and facilities. Of these, 
AEC will fund about $7 million from 
its increased FY 1962 budget for the 
program, and NASA will tund about 
$15 million from its booster Rover FY 
1962 budget. 

Test cells at the site can use either 
gaseous or liquid hydrogen for rocket 
runs. Cells A and C will be used for 
Kiwi-B testing, and another, Test Cell 
D, will be the first downward-firing 
stand. The latter is expected to be in 
use early in 1963. 

At Los Alamos, meanwhile, five 
more facilities are in various stages of 
planning for the Rover program. One 
now under construction is a $21,000 
engineering test facility covering 1000 
square feet. 

Three others are in the design stage; 
a 13,600 square-foot addition to the 
LASL rolling mill, costing $605,000 
and expected to be completed in Feb- 
ruary; a $110,000 reactor sub-assembly 
building of 4000 square feet; and a 
$725,000 addition of 7000 square feet 
to the radiochemistry building for 13 
high-level hot cells. 

In addition to these, a pulsed ac- 
celerator building has been requested in 
the FY 1963 budget. This facility would 
house a new Cockcroft-Walton acceler- 
ator to be used in the program. 

e Housing problem—Part of the in- 
itial Nerva contract calls for Aerojet 
and Westinghouse to support the Kiwi- 
B reactor experiments, in preparation 
for Nerva work to be conducted. How- 
ever, the 20-man team assigned to 
LASL for the purpose has not been able 
to move to Los Alamos because no 
housing exists there for them. 

LASL said no housing of any kind 
is yet available for the team, either in 
Los Alamos or nearby Santa Fe, as a re- 
sult of a continuing housing shortage. % 
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WANTED: 
2 Electronics Editors 


Missiles and Rockets needs 
two full time electronics edi- 
tors: one in the New York 
editorial office and one in the 
Los Angeles office. Must be 
electronics engineers with ex- 
perience in publication writ- 
ing or similar background. 
Send resume, including cur- 
rent salary. 
Gox 66, Missiles and Rockets 
1001 Vermont Avenue NW, 
Wash. 5, D.C. 
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editorial . . . 








Assignment: National Survival 


OR THE MISSILE/SPACE INDUSTRY, what 

can be said regarding Maj. Titov’s remarkable or- 
bital flight? We are irritated at the continuing neces- 
sity for sending well-deserved congratulations to the 
Russians on space achievements. This time, instead, 
we will send condolences to President Kennedy on 
the mess he has inherited and wish him Godspeed 
in his efforts to clear it up. 

We find it less than amazing that the Soviet 
astronaut was able to sleep while in orbit. We have 
a nation full of people who have been asleep for 
years. 

Until they wake up, we will continue to run sec- 
ond best to the Russians in this and many other fields. 
After a tour as a resident correspondent in Moscow 
three years ago, we came out convinced that to 
underestimate the Soviet Union would be fatal to 
this nation’s survival. 

We found our fellow Americans only mildly inter- 
ested in this appraisal and much more inclined to 
gauge Soviet capabilities by the quite apparent fact 
that Russians wore shabby clothes. The suggestion 
that the Soviet Union was concentrating on things 
more important than Paris fashions met with doubt 
from a great number of people who should have 
known better. 

President Kennedy, summing up the balance of 
power in the Berlin crisis, faces a harsh reality which 
many in this country, including some in this industry, 
still have not acknowledged. Space achievements 
will play a vital role in international politics. 

The Administration and the Congress have led the 
way in establishing the military and civilian programs 
to provide this nation with the space power it re- 
quires to survive. 

The job now is squarely up to the missile/space 
industry. Never in the history of this country has a 
single industry been handed a more important task. 
Survival as a world power depends on our perform- 
ance. 

What then must the industry do? What can the 
president of the electronics component firm, the 
scientist woiking on life support systems, the engi- 
neer designing retro-rockets do? 

As trite as it may sound, a primary objective 
should be development of pride in being a part of the 
team which must do the job. This must go far deep- 
er than just the prime manufacturers. 

North American Aviation was one of the pioneer 
firms in recognizing the broad and manifold activities 
required for survival in the missile/space industry. 
It was one of the first aircraft companies to start 
the necessary diversifications. 

The following remark by its able president, J. L 


Atwood, before the New York Society of Security 
Analysts last month, is therefore of more than pass- 
ing importance: 

“What was once called the aircraft industry has 
clearly become something else that almost defies 
classification. The industry now refers to itself as 
the aerospace industry, but this does not encompass 
all of the large fields—such as submarine and elec- 
tronic information systems—in which individual com- 
panies including North American may be involved. 
Yet despite this diversification in different directions 
—often to the point where firms such as North Amer- 
ican are doing less business in aircraft than in other 
activities—the companies listed on the various stock 
exchanges are referred to as the ‘aircrafts.’ .. . My 
point is that the industry is in the midst of fantastic 
change, that the full extent and pace of this change 
must be understood, and that generalities are hardly 
ever valid.” 

The extent and pace of the change must indeed 
be understood. And it must be understood that the 
missile/space industry includes many firms never in 
the aircraft industry, including large electronics com- 
panies, new metal-working firms, small electrical 
component manufacturers and others. 

These all must recognize and take pride in their 
role as members of the missile/space team which has 
been handed the nation’s most critical assignment, 
that of matching and exceeding the Russians in 
space. 

Once the fact that this team exists is fully ac- 
knowledged, once the pride in being a member of 
it is developed, then the momentous task facing us 
can be tackled with a vigor that will guarantee suc- 
cess. 


OR THOSE OF US in the missile/space industry 

it can no longer be sufficient to sit back and “let 
Joe do it.” Our next-door neighbor perhaps can 
shrug and say, “Yes, I realize all that about the 
Russian menace but there is nothing I can do about 
it.” We no longer can do that. 

Every single one of us in the industry has been 
handed the job of doing something about it. That in- 
cludes the vice president-financial of the propulsion 
company, the electrician on the construction gang 
at Canaveral, the contracting official at NASA, the 
Dyna-Soar pilot in training at Edwards AFB, the 
machine tool designer, and the project engineer on 
the moon vehicle. If we fail the nation, it will be 
plain in the pages of history where the blame lies for 
the disappearance of democracy from planet Earth. 

Let’s go to work. 


William J. Coughlin 
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Bring me men to match 
Missiles Division needs men of 


vision, men of ability, men of dedication for chal 


Guided Range 
lenging career positions. 
Much has been done. Great strides have been 
taken. Yet the tasks that lie ahead are even more 
demanding. Fully qualified men are invited to join 
with GMRD in doing the job that must be done. 
Guided Missiles Range Division of Pan American 
World Airways, Inc., as prime contractor to the U. S. 
Air Force at Cape Canaveral for planning, engineer 
ing and operation of the Atlantic Missile Range, has 
successfully supported over 600 missile launchings, 


] ] 


including manned sub-orbital space explorations. 
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my mountains ... Foss 


Now new career positions are available in planning, 
engineering and operation. Physicists, engineers and 
mathematicians with B.S., M.S. and Ph.D. degrees 
having interest and experience in range instrumenta 
tion systems determination are invited to submit 
résumés in confidence. Address Professional Employ 
ment Manager, Guided Missiles Range Division, 
PAN AMERICAN WORLD AIRWAYS, INC., 
Dept.V 41, P. O. Box 4336, MU 113, Patrick Air 
Force Base, Florida. Inquiries will receive 
prompt replies and all qualified applicants will be 
considered for employment without regard to race, 
creed, color or national origin. 
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SAC Control System: New powers of decision for men in command 


This world-wide communication network will help Strategic 
Air Force leaders exercise command and control almost in 


response to events of the moment. Yet the forces involved are 
dispersed throughout the world, the volume and complexity 
of information unprecedented. { The SAC Control System 
will be a product of the new technology of automated infor 
mation processing assistance. We have helped create this new 


technology, beginning with our work on SAGE. In projects 
such as SAACS and SAGE, we perform system analysis, 
information processing system design, and training of per 
sonnel in system use. And as a continuing effort, we carry 
on research into future generations of these control systems 


Scientists and engineers interested in joining an interdiscipli 

nary approach to system development are invited to inquire 
about our rapidly expanding efforts. Positions are open fo 
Operations Research Scientists, Computer Programmers 
Engineers, Human Factors Scientists at our Santa Monica 
California, Washington, D. C 

and Paramus, New Jersey facilities. Please 

address Mr. R. L. Obrey, SDC, 2433 

Colorado Avenue, Santa Monica, Cali- 

fornia. All qualified applicants will receive 


consideration for employment without re 


Lexington, Massachusetts 


gard to race, creed, color or national origin 








